7.0 SUMMARY AND CONCLUSIONS

The OU-1/0U-3 RI program at JPL was focused on the physical and chemical characteristics of
groundwater both beneath and surrounding JPL. The RI activities have evaluated the presence of
a wide variety of constituents and monitored groundwater flow conditions under a wide variety
of circumstances. Detailed results of these activities are presented in the previous sections. A
summary of the RI results and conclusions reached from this study are provided below.

As stated at the beginning of this report, the four major objectives of the JPL OU-1/0U-3 RI
were to: 1) characterize the nature and extent of contaminants in the groundwater beneath and
near the JPL site; 2) assess the fate and transport of contaminants in the groundwater beneath the
JPL site; 3) provide evaluation of potential risk from contaminants in the groundwater to human
health and the environment; and 4) provide sufficient information for the OU-1/0U-3 Feasibility
Study (FS) to evaluate potential technologies for remediation of groundwater. How each of these
objectives were met during the RI are summarized below.

During the RI program, the nature and extent of contamination has been well characterized. From
June, 1994 to February, 1998, groundwater beneath JPL and the surrounding area was sampled
10 times and water levels routinely measured via a series of on- and off-site monitoring wells.
Samples were subjected to extensive chemical analysis and groundwater flow directions were
carefully evaluated in order to primarily assess the extent of groundwater contamination, both
on- and off-site, believed to have resulted from past activities at JPL. For various groundwater
sampling events conducted during the RI, analyses have included VOCs, SVOCs, perchlorate,
Title 26 metals, strontium, aluminum, hexavalent chromium, cyanide, tributyltin, gross
alpha/gross beta, total petroleum hydrocarbons, and a suite of general mineral parameters.

It is apparent from the RI that past activities at JPL have resulted in groundwater contamination.
However, from this extensive investigation, only five constituents were identified as being
present above drinking water standards or interim action levels. These include three VOCs (CCl,,
TCE, 1,2-DCA); perchlorate (C10,7); and Cr (both total and hexavalent). Of these, 1,2-DCA was
detected on-site only, at levels slightly exceeding the state and Federal MCL (0.5 pg/L). Cr has
been frequently detected only in two on-site wells, with very rare, sporadic detects at very low
levels in few off-site wells. Only CCl,, TCE, and ClO, have been detected at levels exceeding
state and Federal drinking water standards or action levels in monitoring wells both on-site and
off-site.

The City of Pasadena municipal production wells have been shown to exert considerable
influence on groundwater flow beneath JPL and surrounding area. The data suggest that pumping
by the City of Pasadena production wells has apparently contributed to downward and
southeasterly, off-site migration of CCl,, TCE, and ClO,", but has also apparently inhibited
significant further off-site migration of these contaminants.
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With the large amount of water-quality data and water-level data collected over the last 5 years
for the RI, the fate and transport of constituents of concern are generally well known, having
been essentially characterized throughout the RI program. Extensive fate and transport modeling
was therefore not warranted. As indicated by the RI data, concentrations of 1,2-DCA and Cr in
JPL monitoring wells have generally decreased over the RI period, and there is no evidence of
significant migration, or of the potential for significant migration of these constituents.
Concentrations of CCl, and TCE have generally decreased or remained constant in JPL
monitoring wells during the RI period, and data suggest that plume sizes are generally decreasing
in size (ClO,” trends could not be reliably established). Analysis of fate and transport with
respect to measured concentrations of the JPL contaminants, their chemical and physical
properties, and site conditions suggest that if the City of Pasadena municipal production wells
operate as in the past, further downgradient contamination migration will be inhibited.

Fate and transport modeling simulations were, however, conducted to estimate the potential for
further off-site migration of CCl,, TCE and ClO, in the event that the City of Pasadena and other
nearby production wells were shut down for an extended period of time. Modeling results, under
conservative assumptions, suggested production wells would need to stop pumping for over
20 years for contaminant migration to be significant. There is a very low probability this will
happen, however, since it is very unlikely nearby municipal wells will stop pumping for the long
periods of time required for significant migration to occur.

Through baseline risk assessment conducted in accordance with EPA and DTSC protocol, it was
concluded that the only potential pathway for exposure to contaminated groundwater for humans
was through hypothetical municipal consumption of untreated groundwater. Total cancer risk
from hypothetical exposure to untreated groundwater at each of the JPL monitoring wells and at
each of the nearby municipal production wells was determined by adding the risks calculated for
ingestion, inhalation and dermal contact pathways. Results, using conservative assumptions,
showed five on-site monitoring wells, two off-site monitoring wells, and one municipal
production well had total cancer risk values outside EPA’s range for acceptable risk. The JPL
monitoring wells with “elevated” risk extend from the north-central portion of the site towards
the City of Pasadena Arroyo well. The only municipal production well with “elevated” cancer
risk, based on hypothetical exposure to untreated groundwater, is the Valley Water Company
Well No. 1, located approximately Y2 mile to the west of JPL. This well is outside the observed
known influence of JPL impacted groundwater due to the lack of PCE at the JPL site and appears
to be impacted from commercial activities not associated with JPL. Even if the well was
impacted by activities at JPL, the health risks were calculated assuming exposure to untreated
groundwater, which does not occur. Valley Water Company, like all purveyors, is required to
monitor water quality and treat groundwater when necessary to meet strict drinking water
standards prior to distribution.

The total risk from non-carcinogenic materials, expressed as a hazard index (HI), was also
determined for hypothetical exposure to untreated groundwater at each of the JPL monitoring
wells and at each of the nearby municipal production wells. Results, again using very
conservative assumptions, showed that, based on target organ effects, 10 JPL monitoring wells
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and three municipal production wells had HI values that exceeded the benchmark value of 1.0.
The monitoring wells with “elevated” HI values are primarily located between the north-central
portion of the site and the Lincoln Avenue Municipal Well No. 3 to the southeast. The three
municipal production wells with “elevated” HI values include the City of Pasadena Arroyo well,
the City of Pasadena Well 52, and the Lincoln Avenue Well No. 3. It is important to note that the
Agency for Toxic Substances and Disease Registry (ATSDR), in their recent assessment of JPL,
concluded in their public comment draft report (ATSDR, 1998) that on-site and off-site
groundwater do not pose a present or future public health hazard since wellhead treatment and
water blending are used by local water purveyors to meet stringent drinking water standards prior
to distribution of the water for public use.

The scoping assessment of ecological risks completed at JPL concluded that since there were no
complete exposure pathways from untreated groundwater to animals and plants, there are no
risks to potential ecological receptors from site groundwater. Further characterization of
ecological risks to biota due to groundwater contamination was therefore not warranted.

The information obtained during the OU-1/0U-3 RI is also sufficient for preparation of the
OU-1/0U-3 Feasibility Study. The characterization of the nature and extent of contamination
provides a starting point for developing remedial action objectives based on chemical-specific
and location-specific Applicable or Relevant and Appropriate Requirements (ARARs). The
extent of contamination (vertical and horizontal distribution) also serves as a basis for developing
the volume of impacted groundwater and the general response actions for meeting the remedial
action objectives. This information will help screen out impractical technologies in terms of
effectiveness, implementability, or relative cost. Specific chemical data, including water quality
data, will be used in the remedial alternative screening process. The hydrological characteristics
of the aquifer, in terms of water elevations under different municipal well pumping situations and
the distribution of VOCs in these situations, will also play a major role in the remedial alternative
screening process. For example, if an alternative considers using existing down-gradient
production wells as a major component, the flow patterns and/or VOC distribution due to the
pumping of these down-gradient wells will significantly impact the decision to retain or
eliminate that alternative.
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APPENDIX A

STIFF DIAGRAMS FROM WATER CHEMISTRY DATA COLLECTED
DURING THE PRE-RI GROUNDWATER SAMPLING PROGRAM AT JPL
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Cations meg/t Anions
— —+—— !
10 2 o 2 4 10
Na +K a
Ca HCO3 + CO3
Mg S04
Fe NO3
March, 1990
Na+K o
ca HCO3 + CO3
Mg so4
Fo No3
June, 1990
Na+K c
ca HCO3 + CO3
Mg S04
Fe No3
December, 1990
Na+K cl
ca HCO3 +CO3
Mg < : $04
Feo NO3
June, 1991
Na + X o
ca < > HCO3 + O3
Mg S04
Fe NO3
October, 1991
Na +K o
ca HCO3 +CO3
Mg s0s
Fe NO3
April, 1982
Na + X i
Ca > HCO3 +C03
Mg s04
Fe NO3
Septamber, 1992
Na+K Ci
Ca HCO3 +CO3
Mg S04
Fe NO3
December, 1992
Na+K : ¢
Ca HCO3 + CO3
Mg S04
Fo NO3
March, 1993
Na +K [«]
Ca HCO3 +CO3
Mg S04
Fo NO3
July, 1993
Na + K o
Ca HCO3 + CO3
Mg . 504
Fa No3
October, 1993
Na+K =]
Ca HCO3 + €03
Mg S04
Fo NO3
June, 1994
Na+K c
Ca HCOS3 + CO3
Mg S04
Fe NO3

November, 1994

Figure A-1

Stiff Diagrams for MW-1
(through 1994)

Jet Propulsion Laboratory




Cations meq/t Anions
} T T T 3 ; T t | ¥ ’
10 4 2 0 2 4 6 8 10
Na + K ct
ca HCO3 + CO3
Mg S04
Fe NO3
March, 1990
Na+K o]
Ca HCO3 + CO3
- <> -
Fe NO3
June, 1990
Na s K cl
ca <> HCO3 + CO3
Mg 804
Fo NO3
Doscember, 1990
Na+K [+]
Ca HCO3 + CO3
Mg S04
Fo NO3
June, 1991
Na+X [v]
ca < > HCO3 +CO3
™ 504
Fe NO3
QOctobar, 1991
Na+X <]
ca HCO3 + CO3
Mg S04
Fo NO3
April, 1992
Na+K (]
Ca HCO3 +CO3
Mg 504
Fe NO3
Soptember, 1992
Na +K o]
ca HCO3 +CQ3
Mg 504
Fe NO3
December, 1992
Na +K ct
Ca HCO34+CO3
Mg so4
Fe NO3
March, 1993
Na+K [+ ]
Ca ' HCO3 +C03
Mg S04
Fe NO3
July, 1993
Na+X [~}
Ca HCO3 +C03
My S04
Fe NO3
October, 1992
Na+K [~]
Ca HCO3 +CQ3
Mo S04
Fo NO3 -
. June, 1654
Na+K o Figure A-2
Ca HCO3 +CO3
iy <> o Stiff Diagrams for MW-3
.
November, 1994 Screen 1 (through 1994)

Jet Propulsion Laboratory




Cations mea/t Anions
F— T T T } T 7111
10 8 6 4 2 o 2 4 8 8 10
Na+K c
Ca HCO3 4 CO3
Mg 504
Fe NO3
March, 1990
Na+K o
Ca HCO3 +CO3
Mg s04
Fo NO3
June, 1990 :
Na+ K o
Ca MCO3 + CO3
Mg S04
Fe NO3
* Decembar, 1990
Na +K o
Ca HCO3 + €03
Mg S04
Fe NO3
June, 1991
Na+K o o
Ca HCO3 + CO3
Mg 504
Fo NO3
Oclober, 1991
Na +K i o
Ca HCO3 + 03
Mg so4
Fo NO3
Apri, 1992
Na +K o
ca HCO3 + CO3
M9 S04
Fo No3
September, 1992
Na+K c
Ca HCO3 + CO3
Mg sos
Fs NC3
Decomber, 1992
Na+K o
ca <> HCO3 +CO3
Mg S04
re o
March, 1993
Na +K a
Ca <> HCO3 + CO3
Mg S04
Fe NO3
Juy, 1993
Na + K o
Ca HCO3 + CO3
Mg S04
Ad NO3
October, 1993
Na+K ct
Ca HCO3+C03
Mg S04
Fe NO3
June, 1994
“Na+K c .
ca <> HCO3 + CO3 Figure A-3
so‘ -
" No3 Stiff Diagrams for MW-3
Hormber, 1084 Screen 2 (through 1994)

Jet Propulsion Laboratory




Na +K ]
Ca HCO3 + CO3
Mg SO4
Fe NOa
March, 1990
Na +K [+]
Ca HCO3 + CO3
Mg sS04
Fe NO3
June, 1990
Na + X Ci
Ca HCO3 + CO3
Mg so4
Fo NO3
Decoember, 1980
Na+K (<]
Ca HCO3 + CO3
Mg 5G4
Fe NO3
June, 1991
Na + K <
Ca HCO3 + CO3
Mg S04
Fe No3
October, 1991
Na +K Ci
Ca > HCO3 +CO3
Mg S04
Fe Ne3
April, 1992
Na +K Ct
ca :‘ > : HCO3 +CO3
Mg SO4
Fo NO3
Seplember, 1992
N +K ]
Ca HCO3 +CQ3
Mg SO4
Fe NO3
December, 1992
Na +K <]
Ca HCO3 + C03
Mg S04
Fe NO3
Aptil, 1993
Na+K [~}
Ca HCO34+CO3
Mg S04
Fe NO3
July, 1993
Na +K c
Ca HCO3 +C03
Mg S04
[ NO3
October, 1993
Na +K <t
Ca HCO3 +CO3
Mg S04
Fe NO3
June, 1954
Né 4K o Figure A-4
Cs HCO3 + €08
:‘° X sNz Stiff Diagrams for MW-3
L]
Novamber, 1694 Screen 3 (through 1994)

Jet Propulsion Laboratory




Na+ K

Mg
Fe

Na+ K

Mg
Fe

Na » K

Na +K

Mg
Feo

Na+K

Mg
Fe

Na+K

Mg
Fe

Na + K

Mg
Fo

Na+K
Ca
Mg
Fe
Na +K

Mg
Fe

Na+K

Fe
Na+ K

My
Fe

Na+ K

F»
Na+X

Mg
Fo

~

]
Y

A AN AN A A A
V Y%

|

, 1990

<

June, 1990
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June, 1991

hY
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April, 1992

ViV

Deocember, 1992

<

z
i
&

July, 1993

>
=

June, 1994

November, 1954

Cl

HCO3 + CO3
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NO3

cl

HCO3 4+ C03
S04

NO3

[~

HCO3 + CcOo3
S04

NO3
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HCO3 + CO3
S04

No3

ct

HCQ3 + CO3
S04

No3

(]

HCO03 .+ CO3
504

NO3

<l

HCGO3+ CO3
S04

NO3

]

HCO3 + CO3
S04

NO3

ct

HCO3 +CO3
S04

NO3

ct

HCO3 +CO03
504

No3

cl

HCO3 + CO3
504

NO3

[~}

HCO3 +CO3
S04

NO3

[+]

HCO3 + CO3
S04

NO3

Figure A-5

Stiff Diagrams for MW-3
Screen 4 (through 1994)

Jet Propulsion Laboratory




Cations meg/ Anions
: T JI T T ‘:
10 2 o0 2 4 10
Na K o
Ca HCO3 +CO3
Mg S04
Fe NO3
March, 1990
Na +K o
Ca HCO3 +CO3
Mg S04
Fe No3
June, 1990
Na +K c
ca HCO3 +CO3
Mg S04
Fe . NO3
December, 1990
Na +K o
Ca HCO3 +C03
Mg So4
Fe NO3
June, 1991
Na +K cl
Ca i HCO3 +CO3
Mg sS04
Fe No3
October, 1991
Na +K o
ca “_\' HCO3 +CO3
Mg sos
Fe NO3
April, 1992
Na +K ct
Ca ; HCO3 + CO3
Mg soa
Feo NO3
Septomber, 1992
Na +K o]
Ca ﬁ HCO3 + CO3
Mg soa
Fe NO3
Decomber, 1992
Na +K [« ]
Ca % HCO3 +CO3
Mg S04
Fe NO3
Aorl, 1993
Na +K (=]
Ca HCO3 + €03
Mg S04
Fe NO3
July, 1993
Na +K [+]
Ca \_1 HCO3 + CO3
Mg S04
Fe NO3
October, 1953
Na + K ct
Ca ; Hcoa + o3
Mg S04
Fo NO3
. June, 1994
Na +K <
Ca % HCO3 +CO3
Mg SO4
Fe NO3
Novamber, 1994

Figure A-6

Stiff Diagrams for MW-3

.Screen 5 (through 1994)

Jet Propulsion Laboratory




Na «K

Mg
Fe

Na + K

Mg
Fe

Na+K

My
Fe

Na + K

Mg
Fe

Na + X

Mg
Fe

Na + X

Mg
Fo

Na+ X

Mg
Fe

Na +K

Mg

Na + K

My

Na+ K

Mg
Fo

Na+K

Mg

Na + X

Mg

March, 1990

June, 1990

Dacember, 1990

June, 1991

Octabar, 1991

Agrit, 1992

Seplember, 1992

December, 1892

Api, 1993

July, 1993

Cctobey, 1993

June, 1934

HCO3 » CO3
S04
NO3

(=]

HCO3 + CO3
504

NO3

<
HCO3+CQ3

HCO3+CO3
S04
NO3

[~]

HCO3 +» CO3
S04

NO3

(=]

HCO3 + CQ3
S04

NO3

o
HCO3+CO3
S04

NO3

cl
HCO3+CO3

Figure A-7

Stiff Diagrams for MW-4
Screen 1 (through 1994)

Jet Propulsion Laboratory




K

E R

Na +K

Na + K

Na + K

Mg
Fe

Na + K

Mg
Fe

Na +K

Mg

Na+K

Mg
Fe

Na + K

Mg
Fe
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Mg
Fa

Na +K
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Na +K

Mg
Fe

March, 1990

June, 1990

Docomber, 1990

June, 1991

Novembar, 1991

April, 1892

ANAN AN

September, 1995
Dacember, 1992

April, 1993

N

July, 1983

e

October, 1983

Ve

June, 1994

.z

JAVAYA

JAWAYA
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ci

HCO3 + CO3
S04

NO3

ci
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504

NO3
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504

NO3
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NO3

=]
HCO3+CO3
504

NO3

[~
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S04

NO3

ci
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S04

NO3

<

HCO3 + €03
504

NO3

[+]
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504

NO3

cl

HCO3 + CO3
504

NoO3

[~]

HCO3 + CO3
S04

NO3

ci

HCO3 + CO3
S04

NO3

cl

HCO3 + CO3
S04

No3

Figure A-8

Stiff Diagrams for MW-4
Screen 2 (through 1994)

Jet Propulsion Laboratory




Cations megh Anions
F—— T T +—r— T T i
0 8 6 4 2 0o 2 4 6 8 10
Na + K o
Ca HCO3 + CO3
Mg S04
Fe NO3
March, 1950
Na+K )
ca HCO3 + CO3
Mg 504
Fo No3
June, 1990
Na+K cl
Ca HCO3 + CO3
Mg S04
Feo NO3
 December, 1990
Na¢K al
Ca HCO3 » CO3
Mg S04
Feo NO3
Juns, 1991
Na+K <l
Ca < HCO3 + €03
Mg S04
Fs NO3
November, 1991
Na+K -
Ca HCO3 + CO3
Mg S04
Feo NO3
Apri, 1992
Na+K o
Ca HCO3+CO3
Mg S04
Fo NO3
Septomber, 1992
Na+K o
Ca HCO3+CO3
Mg S04
Fo NO3
Decoember, 1992
Na+K o)
Ca HCO3 + CO3
Mg S04
Fe NO3
March, 1993
Ne +K <]
Ca HCO3 + CO3
Mg 504
Fe NO3
July, 1993
Na+K <]
Ca HCO3 + CO3
Mg S04
Fe NO3
Oclober, 1263
Na+K cl
Ca HCO3 + CO3
Mg S04
Fe NO3
June, 1994 )
NasK @ Figure A-9
Ca HCO3 + CO3
iy < . s Stiff Diagrams for MW-4
Novembes 1964 Screen 3 (through 1994)

Jet Propulsion Laboratory




Cations meg/ Anions
} T T T T } T T T T {
10 8 6 4 2 0 4 [ 8 10
Na +K ' (<]
Ca HCO3 « CO3
Mg S04
Fo NO3
March, 1990
Na+ K (<]
Ca HCO3 + CO3
Mg S04
Fo No3
June, 1990
Na+ X (<]
Ca HCO3 «» CO3
Mg S04
Fs NO3
December, 1990
Na+ K [+]]
Ca HCO3 +» CO3
Mg S04
Fe NO3
June, 1991
Na+X cl
Ca HCO3 + CO3
Mg S04
Feo NO3
November, 1991
Na + K (]
Ca Y? HCO3 + CO3
Mg S04
Fe NO3
April, 1992
Na+ K [+]]
ca HCO3 + CO3
Mg :? 504
Fo Noa
September, 1992
Na+K (]
Ca K > HCO3+C0O3
Mg S04
Fe NO3
December, 1992
Na+K c
Ca HCO3 + CO3
Mg S04
Fe NO3
March, 1993
Na+K [»]
Ca HCO3 + CO3
Mg S04
Fe NO3
July, 1983
Na +X Ci
Ca HCO3 + CO3
Mg S04
Fs NO3
October, 1993
Na+K [«]
Ca HCO3 + CO3
Mg S04
Fe NO3
June, 1994
Naek a Figure A-10
Ca HCO3 4+ CO3
y < o Stiff Diagrams for MW-4
L]
Novamber, 1964 Screen 4 (through 1994)

Jet Propulsion Laboratory




Cations med/l Anions
- —t— 1
10 2 0 2 4 8 10
Na +K o
Ca HCO3 + CO3
Mg 504
Fo NO3
March, 1990
Na+K c
ca HCO3 + CO3
Mg sS04
Fe NO3
June, 1990
Na +K o
Ca HCO3 + CO3
Mo S04
Feo NO3
‘December, 1980
Na +K <]
Ca HCO3 + CO3
Mg so4
Fe NO3
June, 1991
Ne oK a
ca HCO3 + CO3
Mg 504
Fo NO3
November, 1991
Na +K o
Ca HCO3 + CO3
Mg 504
Fo NO3
April, 1992
Na+K o
Ca > HCO3 + CO3
M9 soa
Fe NO3
September, 1992
Na+X cl
Ca HCO3 + CO3
Mg S04
Feo NO3
December, 1992
Na+K <
Ca HCO3 + CO3
Mg S04
Fe NO3
March, 19983
Na+K i
Cs HCO3 + CO3
S S
Fo No3
July, 1983
Na+K <l
Ca HCO3 + CO3
Mg S04
Fo No3
October, 1983
Na+K c
Ca HCO3 + C03
Mg S04
Fe NO3
June, 1994
h’h +K o]
Ca HCO3 + CO3
Mg S04
Fo NO3

November, 1994

Figure A-11

Stiff Diagrams for MW-4
Screen 5 (through 1994)

Jet Propuision Laboratory




Na s K

Fe

Na + X

Mg
Fa
Na+K
Ca
Mg

Fe

Na+K
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Fe
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Fe
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<
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>
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504
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[~]
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S04

NO3

<
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504

NO3

Ci
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S04

NO3

ct

HCO3 + CO3
504

NO3

Ci
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S04

No3

[+]

HCO3 +CO3
S04

NO3

<l

HCO3 + CO3
S04

NO3

ct

HCO3 + CO3
S04

Nos

Figure A-12

Stiff Diagrams for MW-5
(through 1994)

Jet Propulsion Laboratory




Na+X
Ca
Mg
Fe

Na+» K

Mg
Fe

Na + K

Mg
Fe

Na+K

Na+K

Mg
Fe

Na + K

Na+K

Mg
Fe

Na +X

Fe

Na+K

Fe
Na + X

Mg
Fe

Na+K

Fe

hinoK

Fe

@QAAAAAAA

AYLYA

>

December, 1990

Ny

June, 1991

N

November, 1891

AVAAY

September, 1992

N

December, 1992

July, 1896

October, 1993
June, 1994

November, 1694

Cl

HCO3 + CO3
$04

NO3

()

HCO3 + CO3
504

NO3

[~]

HCO3 + CO3
S04

NO3

ct
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NC3

]
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§04

NG3

ct
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S04

NO2

]

HCO3 + CO3
504

NO3

(]
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504

NO3
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HCO3 + CO3
S04

NO3

ct
HCO3 + CO3
804

Figure A-13

Stiff Diagrams for MW-6
(through 1994)

Jet Propulsion Laboratory




Cations mea/l Anions
F T T ey T {
10 6 4 2 o0 2 a4 8 10
Na + K ci
Ca HCO3 + CO3
Mg so4
Fe NO3
March, 1990
Na+K (o]
ca HCO3 + CO3
Mg so4
Fe ' Noa
June, 1990
Na +K i
Ca HCO3 + CO3
Mg so4
Fe - NOa
Docember, 1950
Na +K )
Ca HCO3 + CO3
Mg sS04
Fo NO3
June, 1991
Na+K a
Ca HCO3 + CO3
Mg so4
Fe NO3
November, 1991
Na+K ct
Ca HCO3 + CO3
Mg S04
Fo No3
April, 1992
Na +K c
Ca HCO3 + CO3
Mg S04
Fe NO3
September, 1992
Na +K cl
Ca HCO3 + CO3
Mg S04
Fe NO3
January, 1993
Na+K a
Ca HCO3 + €03
Mg S04
Fo NO3
Apri, 1993
Na+K c
Ca HCO3 + CO3
Mg S04
Fe NO3
July, 1993
Na+K a
Ca HCO3 + CO3
Mg 504
Fe NO3
October, 1993
Na+K o
Ca HEO3 + €03
Mg SO4
Fe NO3
June, 1994
Na+K a
Ca HCO3 + CO3
Mg S04
Feo NO3
November, 1994

Figure A-14

Stiff Diagrams for MW-7
(through 1994)

Jet Propulsion Laboratory




Cations meg/ Anions
ll T T T T % T T T 1‘
10 8 [ 4 2 0 2 4 6 8 10

Ns +K o

Ca HCO3 + CO3

Mg S04

Feo NO3
January, 1993

Na + K cl

Ca HCO3 « CO3

Mg <> s04

Fe NO3
April, 1993 '

Na +K )

Ca HCO3 + CO3

Mg S04

Fe NO3
July, 1983

Na +K a

Ca <> HCO3 + CO3

Mg S04

Fo NO3
October, 1993

Na+K ct

Ca HCO3 + £O3

Mg S04

Fe NO3
June, 1994

Na+K ]

Ca HCO3 + CO3

Mg S04

Fe NO3
November, 1994

J Figure A-15

Stiff Diagrams for MW-8
(through 1994)

Jet Propulsion Laboratory




Cations meg! Anions
L i i
| 1 1 1 1
10 [} 2 4 10
Na ¢ K c
Ca 1 HCO3 + CO3
Mg S04
3 NO3
January, 1993
NasK a
Ca HCO3 + CO3
Mg S04
Fe NO3
March, 1933
Na + K o
Ca HCO3 + CO3
Mg S04
Fe NO3
J;ny. 1933
Na + X Ct
Ca HCO3 » CO3
Mg S04
Fo NO3
October, 1993
Na + K ]
Ca HCO3 + CO3
Mg S04
Fe NO3
June, 1984
Na + X [«]
Ca HCO3 « CO3
Mg S04
Fo NO3
Novermber, 1994

Figure A-16

Stiff Diagrams for MW-9
(through 1994)

Jet Propulsion Laboratory




Cations meg) Anions
% T ¥ = T 7 T T Jl
10 4 2 0 2 4 & 8 10
Na + K a
Ca HCO3 + CO3
Mg 504
Fo NO3
December, 1992
Na+K Cl
Ca HCO3 + CO3
Mg S04
Feo NO3
March, 1993
Na+K c
Ca HCO3 + CO3
Mg S04
Fe NO3
July, 1993
Na + K o]
Ca . HCO3 + €03
Mg SO4
Fe NO3
Oclober, 1993
Na » K c
Ca HCO3 + €03
Mg S04
Fe NQ3
June, 1394
Na+K cl
Ca HCO3 +CO3
Mg S04
Fo NO3
November, 1994

Figure A-17

Stiff Diagrams for MW-10
(through 1994)

Jet Propulsion Laboratory
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Figure A-18

Stiff Diagrams for MW-11
Screen 1 (through 1994)

Jet Propulsion Laboratory




Cations meq/! Anions
— 1 i
I T T T T 1 1
10 2 0 2 4 6 10
No + K o
ca HCO3 » CO3
Mg 504
Feo NO3
December, 1992
Na +K o
Ca I HCO3 +CO3
Mg > sS04
Fe NO3
March, 1933
Na +K o
Ca HCO3 + €03
Mg 504
Fa NO3
“July, 1993
Na +K a
Cca HCO3 » CO3
Mg S04
Fo NO3
October, 1993
Na+ K o
Ca < HCO3 +CO3
Mg > S04
Fo NO3
June, 1994
Na +K o
Ca HCO3 + CO3
Mg S04
Fe Noa

Novambar, 1994

Figure A-19

Stiff Diagrams for MW-11
Screen 2 (through 1994)

Jet Propulsion Laboratory
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Figure A-20

Stiff Diagrams for MW-11
Screen 3 (through 1994)

Jet Propulsion Laboratory




Cations meq! Anions
F —t—— i
10 2 o 2 4 10
Nas+K o
Ca HCO3 » CO3
Mg S04
Fo NO3
Decomber, 1992
Na+X a
Ca HCO3 + CO3
Mg 504
Fe NO3
March, 1993
Na+K o
Ca HCO3 + O3
Mg S04
Fe NO3
Juyly, 1993
Na+K cl
Ca HCO3 + CO3
Mg S04
Fe NO3
October, 1993
Na+K cl
Ca HCO3 4+ CO3
Mg sS04
Fe NO3
June, 1994
Na +K cl
ca HCO3 + CO3
Mg S04
Fe NO3

November, 1994

Figure A-21

Stiff Diagrams for MW-11
Screen 4 (through 1994)

Jet Propulsion Laboratory
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APPENDIX B

BORING LOGS AND WELL COMPLETION DETAILS FOR
JPL GROUNDWATER MONITORING WELLS

EAJPLAOU1&3_RINTOC.DOC



WELL MW-1

BORING LOG AND WELL COMPLETION DIAGRAM

E:\JPL\OU1&3_RIFLYSHEETS DOC



WELL CONSTRUCTION LOG

WELL NUMBER: MW-1

WELL TYPE: Shallow Groundwater Monitoring Well

SURFACE ELEV (ft. above MSL): 1115.84

CASING ELEV (ft. above MSL): 1116.70

Filter Pack —»

Screen

L:Ashared\everyone\jpl2\borelog\asbuiltsishatiow.xis

DRILLING SUMMARY
DATE COMPLETED: 8/22/89
DRILLING COMPANY: Beylik
DRILLING RIG TYPE: Mud Rotary
TOTAL DEPTH DRILLED: 162 ft.
CONSTRUCTION DETAILS
BOREHOLE DIAMETER: 11in.
TOTAL WELL DEPTH: 120 ft.
BLANK CASING TYPE: Polyvinyichloride (PVC)
BLANK CASING DIAMETER: 4in.
TOTAL BLANK CASING LENGTH: 80 ft
SCREEN TYPE: Polyvinylchloride (PVC)
SCREEN SLOT SIZE: 0.020-inch
SCREEN LENGTH: 40 ft.
SUMP LENGTH: 10 ft.
PROTECTIVE CASING STICKUP: 2ft.
GROUT MATERIAL: Cement
SEAL MATERIAL Bentonite
FILTER MATERIAL: #3 Sand
COMMENTS:




LOG OF DRILL HOLE

JOB NO.: 588042 DRILL HOLE NO.: MW-1
PROJECT: JPL Upgradient Wells LOGGED BY: E. Powers DRILLING DATE: August 22, 1989
LOCATION: Pasadena, California CHECKED BY: C. Kendall DATUM: USGS, PP1339, Plate 2.6
DRILLING METHOD: Rotary Mud, 9 7/8-in. REFERENCE EL.: 1115 Feet
~ ATTERBERG
b s LINITS
w o (=) -~
- W '8
C 0O 0 GEOTECHNICAL DESCRIPTION > ~ %
g N el © ot x ol o
8 o | |2/38 - ? jw’l 8] 8§ 7] ¢
™ Z - [+} o} AND CLASSIFICATION Zz laee|l CloS| w %
(o) H O Fluiwion - i |22Z|0 - b4 3
kT4 Jl a3 ¢ o~|Fil|RF|k-l T F o
Swikld J(RjR|20] & wlorlorlex]| 3] & &
woal|~ C|E]JE|OT] < >»OlHZIGE|CE| & Qo
SJLWix wiaid|ido 4 ER{OO{ =] Il O Q w
UvolQo XNt iov o QviZolddja ] - < -
R 41 "ALLUVIUM (Qal)"
K ‘11 SILTY SAND (SM) with cobbles and boulders, light brown,
R 2 dry, loose. .
. " -
1110 4. - A4 < o J
N -
- b !-
L 100 + Lt J 4 ]
- i o
[ JER
R I -
L1160 4 ol 4 1 .
N L set 10" conductor to 15 feet, end of shift 8/22/89.
07 T Lokt =aLLovium (Qan- : T 1
- . SAND (SP) brown with white quartz and feldspar, medium
[ 101 * to very coarse grained, angular with traces of ciayey
g silt.
L1090} -+ Jop - 4 ]
| 30l 4 i i 4 ]
i e cobbles.
[ =
80 L 1 - ] 4 ]
| ! -
A -
ol (M oulders.
i T T P WA . T 1
- %/f,&,,// ALLUVIUM (Qal)* .
. Y 177] SILTY CLAY (CL) brown, soft, soluble, with very fine
o Z/é/;ﬁ% grained sand and lenses of cobbles.
L1070 | 4 Z%j/ﬁi 1 4 ;
+ Y iy,
50 3 %4%% cobbles.
N "ot ’ T 1
?ZV////
oo [ 4 . 4 ;
L 0l 1 v 1 ]
L Ll "ALLUVIUM (Qal)"
L SAND (SP) brown, medium to coarse grained, angular with
L scattered gravel and cobbles.
as0 A e -

SHEET 1 OF 3 K LEGEND TO LOGS ON PLATE A-2 PLATE A-1.1



LOG OF DRILL HOLE

JOB NO.: 588042 DRILL HOLE NO.: MW-1
PROJECT: JPL Upgradient Wells LOGGED BY: E. Powers DRILLING DATE: August 22, 1989
LOCATION: Pasadena, Californis CHECKED BY: C. Kendall DATUM: USGS, PP1839, Plate 2.6
DRILLING METHOD: Rotary Mud, 9 7/8-in. REFERENCE EL.: 1115 Feet
~ ATTERBERG
z 5 LINITS
e &l || B | :
a 0 o GEOTECHNICAL DESCRIPTION > ~ %
a N\ ol Q - N [+ o
z |o 8l |9|3E S AN M
o g & 3% o AND CLASSIFICATION 2 18| Slo¥| w! 3
-~ H Flalwu|on] = w 15Zja |w 4 -
- X d | o4 3 X Al = =] C -0
QWweld J/alai30 o LiNE=i {0k O Y
AHERHHEER: SRR HRE
w-ojo |jojnwja- (-] QvizolJddiad] + GE
L "ALLUVIUM (Qal)*
B SAND (SP) brown, medium to coarse grained, angular with
N scattered gravel and cobbles.
L 70l 1 - 1 ]
L1040 L 4 . i 1l |
r 80’: T grading to fine to medium grained sand, with lenses of 7 T 1
N clayey silt.
11030 4: + 4 EX 4
o
I 90+ T becoming coarse to very coarse grained. 1 T 1
L
11020 .[ -+ g 4 p
T T end of shift 8/23/89. - <+ 1
o0 [ L ] 1 ]
L , LI -
X % "ALLUVIUM (Qal)
- 1104 T+  CLAYEY SAND ‘S C) brown, vcrg fine to coarse grained, e + 4
- large amount fines as seen in thickening mud, occasional
L / cobbles.
L1000 L 4 % ! : - 4 ;
| 1z0f 1 : | + ;
5 / 4/44| cobble lens.
950 { 1 . 1 ]
130 [ graces of weathered feldspar in CLAYEY SAND

SHEET 2 OF 3 LEGEND TO LOGS ON PLATE A-2 PLATE A-1.1




LOG OF DRILL HOLE

JOB NO.: S88042 DRILL HOLE NO.: MW-1
PROJECT: JPL Upgradient Wells : LOGGED BY: E. Powers DRILLING DATE: August 22, 1989
LOCATION: Pasadena, California CHECKED BY: C. Kendall DATUM: USGS, PP1339, Plate 2.6
DRILLING METHOD: Rotary Mud, 9 7/8-in. REFERENCE EL.: 1115 Feet
~ IATTERBERG]
E 5 LIMITS
w Bl || S £
T Q o3 GEOTECHNICAL DESCRIPTION > -~ 0
o N sl Q - X a o
5 o P |858 - o |w’l SIS 2
a 2 5 3% o AND CLASSIFICATION 2 ¥l oS wl 3
[N H O FlYiwiow w w 1320 " z -
arzTla Jidi_3| = o~lrar|t-l T - o
JdWrid Jdiajaj30 o LiOE={DH]iBH] O [l o
wwoiH CIET L0 < rOIRZICEICE| @ Qn
JuLule widla|ldm « xo|oo|rH| dH]| O Qw
wwvQlo xivjn;ow] O OviZOolJljnd| = T -
L 7 *ALLUVIUM (Qal)" ,
5 /// CLAYEY SA}SD égC) brown, very fine to coarse grained,
R large amount fines. as seen in thickening mud, occasional
L cobbles.
1980 + -+ /. g <+ b
L 1.407[ 4 é. 4 + 4
o0 [ 1 Z ] 1 |
[ 150-: T %' becoming finer grained. § T ]
ss0 L 1 % ] 1 ]
[ / becoming coarser zraiﬂed.
L 160l 4 / L 4 <+ 9
[ %

Bottom of drill hole at 162 feet, on 8/24/89.

Groundwater estimated at approximate depth of 85 feet
based on electric log.

Boring completed as Monitoring Well MW -1, water level
measured September 5, 1989 at depth of 39.04 feet.

SHEET 3 OF 3 LEGEND TO LOGS ON PLATE A-2 PLATE A-1.1



WELL MW-2

BORING LOG AND WELL COMPLETION DIAGRAM

ED10111\E10510-6.SNA -



AS BUILT WELL COMPLETION SCHEMATIC

MW-2
Flush Mount
Well Cover 0 | Ground Surface
w& o7 LLLLL L
Depth Below 4 Slip Cap, PVC
Ground Surface
(feet)

Cement Seal

Blank PVC Casing, 4 inch

\J

_O,,O,;OOTs

96
’ Bentonite Seal (1/2-inch pellets)
100 .
127 ———

Well Screen, 0.020inch slot PVC

b—— Gravel Pack, Monterey No. 8

169

Blank PVC Casing, 4 inch
177 e

Threaded End Cap, PVC

179

SHEET 1 0F 1 . S88042 PLATE A-1.2a



LOG OF DRILL HOLE

JOB NO.: S88042 DRILL HOLE NO.: MW-2
PROJECT: JPL Upgradient Wells LOGGED BY: E. Powers DRILLING DATE: August 14, 1989
LOCATION: Pasadena, California CHECKED BY: C. Kendall DATUM: USGS, PP1339, Plate 2.8
DRILLING METHOD: Rotary Mud, 9 7/8-in. REFERENCE EL.: 1168 Feet
~ TTERBERG)
£ 5 LINLTS
vl |8 g
€ O o GEOTECHNICAL DESCRIPTION > a ]
[+ 2N sl =] - N o of
5 o Pl |38 RN EI I R
8 g & 3% o AND CLASSIFICATION o W S w| 3
=~ = Flwwjon o] w (DZl0 [ < [
- X Jd d 3 I gl M=l & - ®
2wkl 230 o LGOI DdHIOK] D Lol e
FRERIEHEE R HEEREHEE
we-pnjiQ xjvlnoov Q Qv Z0| Jdind] - < -
| i » 8" base
R *"ALLUVIUM (Qal)* .
L SANDY SILT (ML) light brown, soft, dry, with moderate
R amount very fine grained sand and scattered rock
R 1 4 | fragments. . i 1 i
| becornes damp at § feet.
1160_ - : .cobbles at 8 feet. = . = .
L 104 -+ - B <4 J
L
L
: set 10" conductor to 17 feet, end of shift 8/14/89.
use b *ALLUVIUM (Qal)*
20l SAND (SP) multi-colored, predominantly very coarse
[ T T i grained and rounded, with appreciable fines or silt beds. 1 T ]
s * numerous cobbles below 22 feet, primarily granitic
| _: 1 fragments, with fine to coarse sand. ) 1
140 |
L sof 1 - + |
- "ALLUVIUM (Qal)*
3 SAND (SP) multi colored, medium to very coarse grained,
- T T with scattered gravei. 1 T 9
use [
[ 40] 1 i 1 .
1120 |
sol thinned mud, end of shift 8/15/89.
L increasing gravel.
1110 L
L el i : 1 ]
- numerous cobbles below 61 feet, predominantly granatic with
. sand. Clear and milky quartz, white and pink feldspar,
. rare green (metamorphic?), rock fragments, considerable
L fines as seen in thickening mud.

SHEET 1 OF 3 LEGEND TO LOGS ON PLATE A-2 PLATE A-1.2




LOG OF DRILL HOLE

JOB NO.: S88042 DRILL HOLE NO.: MW-2

PROJECT: JPL Upgradient Wells LOGGED BY: E. Powers DRILLING DATE: August 14, 1989
LOCATION: Pasadena, California CHECKED BY: C. Kendall DATUM: USGS, PP1339, Plate 2.6
DRILLING METHOD: Rotary Mud, 9 7/8-in. REFERENCE EL.: 1168 Feet
-~ ATTERBERG]
& 5 LIMITS
gl | |8 :
O o GEOTECHNICAL DESCRIPTION > ~ I
ax N\ o =X (=] - Y o .|
3 |o ¥ |gl38 2 AN ME:
2 g = 3% o AND CLASSIFICATION 2 18] Sl w| 3
=~ - WOy [ad W {2Z(Q - F4 -
4r-x|d J J 3] X g~ =] &€ - 0
JWEl4 Jiojail3o a LD D -
EER IR R IR
d&oon:mmmv Q Qw0 Jd{ady < -
K - "ALLUVIUM (Qal)"
5 gl SAND (SP) with cobbles, multi-colored, medium to very
1100 L - coarse grained.
L 70 4 - - 4 ]
3 "ALLUVIUM (Qal)"
1090 L SILT (ML) brown, micaceous, slightly clayey, with some very
| fine grained sand. Below g0 feet, becoming thinly
8 sol 1 interbedded as noted. | 1
cobbles, primarily granitic rock fragments, \vnth fine-coarse h
[ - sand and fines.
L
1080 : silt lenses.
L 904 4 b E <4 J
5 L o
r lan ‘| cobbles, as above.
I I 4 " ] 1
i SEN SILTY SAND (SM) brown, very fine sand with large amount
1070 - -1 of silt.
- 100 + 7 CLAYEY SAND (SC) brown, soft, with fine-coarse sand. 1 + 1
r T T R cobbles, granatic rock fragments with fine-coarse sand and b T k
" o +
- g silt lenses.
- e
w60 | -
5 B
L 104 4 e s | - 1 1
s .
L " -
L - <o
. T
1050 - ‘:?
L 1200 4 o . | ] i .
8 ot
5 -] SILTY SAND (SM) brown, soft, slightly clayey with very fine
s o to medium sand.
wwo [
1800

SHEET 2 OF 3 LEGEND TO LOGS ON PLATE A-2 PLATE A-1.2




LOG OF DRILL HOLE

JOB NO.: S88042 DRILL HOLE NO.: MW-2
PROJECT: JPL Upgradient Wells LOGGED BY: E. Powers DRILLING DATE: August 14, 19389
LOCATION: Pasadena, Californis CHECKED BY: C. Kendall DATUM: USGS, PP1339, Plate 2.6
DRILLING METHOD: Rotary Mud, 9 7/8-in. REFERENCE EL.: 1168 Feet
~ ATTERBERG]
£ 5 LIMITS
@&l | |2 £
€ O A GEOTECHNICAL DESCRIPTION > -~ 0
x N\ ofbe X [=} . - N o J
3 ¥ 12134 - o |w’] & 8§17 §
2 g = a% o AND CLASSIFICATION 2 1B Slod wl| 3
-~ - FlllwWwio®n [ w j2Z1Q -t z [l
SEEID L8223 £ = EM I EE R -
HIEREHEER EREARH R
wvQ0|lQ xjivio~- (<] QviEo|Jddicd] - Gl'u-’
L -'.-_'-' Cobbles, primarily granitic rock fragments with traces of
L f e dark gray metamorphic (?) fragments, with {ine to coarse
R "-' grained sand and silt.
. B 35
5 4 -+ b~ .| end of shift 8/16/89. i 1 j
B e AND (SP) primarily quartz and feldspar, very fine to coarse
L grained, with some fines.
1030 L
L 10l 1 - - 4 ]
: "] Cobbles, granitic rock fragments with large amount of very |
A bt fine to coarse grained sand and soluble clay as seen in
Ll thickening mud.
- R
L 1 4 "~ 4 4 J
[ -
[ .o
- -
1020 - . 3N .
CLAYEY SAND (SC) brown, fine to coarse grained sand
| sl 1 / with SILTY CLAY matrix. | 1 ]
1010 ¢ “ // Ran E-LOG to 158 feet.
1601 0wl SAND (SP) white quartz and feldspar, medium to very
I T T RN coarse grained. 7 T 1
F - *-
8 e - Cobbles, granitic rock fragments with medium to very coarse
5 > c
B¢ grained sand.
i T T - . | T T 1
w00 | ol
= e
5 1704 4 Ry - 4 J
L [
- B SAND (SP) predominantly quartz and feldspar, medium to
I T T S vlery coarse grained, with traces of mottled gray brown E + 9
- . clay.
90 |
Bottom of drill hole at 179 feet, on 8/17/89.
Possible groundwater zones below depth 140 feet based on
electric lor.
Boring completed as Monitoring Well MW-2. As of
September 5, 1989 no free water has entered the well.

SHEET 3 OF 3 ' LEGEND TO LOGS ON PLATE A-2 PLATE A-1.2




WELL MW-3

BORING LOG AND WELL COM?LETION DIAGRAM
WESTBAY MP CASING INSTALLATION LOG

ED10111\E10510-6.SNA -



WELL CONSTRUCTION LOG

WELL NUMBER: MW-3

WELL TYPE: Deep Multiport Groundwater Monitoring Well

SURFACE ELEV (ft. above MSL): 1099.59

CASING ELEV (ft. above MSL): 1099.82

DRILLING SUMMARY
Traffic Box Locking Monument Cover DATE COMPLETED: 1/11/90 to 1/24/90
‘ Ground Surface DRILLING COMPANY: Beylik
Concrete 2 ft DRILLING RIG TYPE: Mud Rotary
Conductor TOTAL DEPTH DRILLED: 730 ft.
Casing 22 ft.
CONSTRUCTION DETAILS
Borehole
BOREHOLE DIAMETER: 18.5 in.
Grout (CONDUCTOR CASING)
Screen Backfilt |CONDUCTOR CASING DIAMETER: 16 in
Casing Interval interval
CONDUCTOR CASING LENGTH: 22 ft.
155 ft.
170 ft. BOREHOLE DIAMETER: 9.875in.
180 ft. ‘
Screen 192 ft. TOTAL WELL DEPTH: 700 ft.
223 ft. BLANK CASING TYPE: Low Carbon Steel
250 ft.
Filter Pack 260 ft. BLANK CASING DIAMETER: 4 inch
270 ft.
TOTAL BLANK CASING LENGTH: 650 ft.
320 ft.
344 ft. SCREEN TYPE: Stainless Steel
Seal 354 ft.
366 ft. SCREEN SLOT SIZE: 0.010 inch
542 ft. INDIVIDUAL SCREEN LENGTH: - 10 ft.
555 ft.
565 ft. SUMP LENGTH: 40 ft.
581 ft.
PROTECTIVE CASING STICKUP: 2 ft.
615 ft.
650 ft. . GROUT MATERIAL: Voliclay Grout
-1 660 ft.
Sump 679 ft. SEAL MATERIAL Bentonite
700 . (8OC)
730 . (7D) FILTER MATERIAL: #2 Sand
COMMENTS:

LAshared\everyone\jpl2\borelog\asbuilts\westhay.xis




EBASCO ENVIRONMENTAL

WELL NO. MW-3

PROJECT _JPL ESI DRILL HOLE DIAMETER (in) .15.73/9.875
LOCATION .Pasadena, Caljfornj GROUND LEVEL ELEVATION (ft) _1100
GEOLOGIST/ENGINEER _M. Cutler, T. Tomczyk TOTAL DEPTH OF HOLE (ft) .Z30
DRILLING COMPANY _Beylik DEPTH TO WATER (ft) _130.50
DRILLING METHOD _Mud FAotary DATE (start/finish) _1=11-90 to 1-24-90
* (nl|€ Wl wn g
£ EHERHERE:
&3: WELL/BORING ;’ ol ol g n Q | DESCRIPTION AND NOTES
= COMPLETION %z |<|<]» el & 18
a (93 gl g
0 o N o : — -
- i o & o2 4SP] SAND, MULTICOLORED
- " £o AN medium to very coarse grained with abundant gravel,
— A % ~=-~[N == .. predominantly quartz and feldspar. -
- APQ | w et BOULDERS
" 10 =.'<°'; E S granitic. rounded, up to 2 ft in diam.
L. 10 5] — -
- PN S} § ko2 4 SP| SAND. MULTICOLORED
- 1(; S s .’_-‘ medium to very coarse grained with abundant gravel,
— L;”-P o ~= =N predominantly quartz and feldspar. -
C g S.C AN BOULOER
N ok s L granitic.
— 20 e ) s -
o Q .. }JSP| SAND. MULTICOLORED :
- . 3 medium to very coarse grained with abundant gravel.
- A 00N predominantly quartz and feldspar. -
- & (drilled 15.75 in. hole to 22 ft.; set conductor
o I\ 3-1 pipe; continued drilling with 9.875 in. bit)
- 30 o {*s0il-3-1 collected at $: 10 on 1-17-890) -
= ol SAND. MULTICOLORED
— Q 010 }N medium £o very coarse grained with scattered gravel”
- L - predominantly quartz and feldspar.
» g
T 40 A -
C [.5_ SAND, SILTY. LIGHT BROWN
- e L 5 moderate amount of very fine grained sand and
— ] o 2 010 |N K scattered gravel. -
F S o : :
- 50 d e ~C a .‘. P
F E ST o2 +|SP| SAND, MULTI-COLORED ‘
- b, g § ’ medium to very coarse grained with some gravel,
- O o 010N K predominantly quartz and feldspar, occasional -
- - gi . granitic cobbles.
F 60 &) BOULDER — _
- p r:_-.-SP SAND, MULTI-COLORED
" O N medium te coarse grained with some gravel. X
— q] O JO [N =P subangular to subrounded. few thin lenses of -
- i;( N clayey silt. :
_-_70 . .‘_'.'.- -
a Ny - YSP| saND, MULTI-COLORED
o D? s .':‘ fine to very coarse grained with abundant gravel.
— B 0|0 N e subangular, poorly sorted. -
- -9 ok :
80 Q Lr , =
E X - b oL JSP| SAND, MULTI~COLORED :
o N P fine to very coarse grained with few granitic .
— ] 0|0 |N ---.'...J cobbles or houlders. -
o (W :
e O K ) -
—- 90 b " T =
C ol oA BOULDERS :
- - +*:] | SAND. MULTI-COLORED :
— B . 0]0 |N e K medium to coarse grained., with abundant gravel. -
- . K e ®, predominantly gquartz and feldspar. N
- 100 72 3-2 o ("s0i1-3-2" collected at 12: 35 on 4-17-30) E




PROJECT _JPL E£S]

EBASCO ENVIRONMENTAL

LOCATION _Pasadens, Californjd

WELL NO. MW-3

DRILL HOLE DIAMETER (in) 15.75/9.875

GROUND LEVEL ELEVATION (ft) _f100 =

BGEOLOGIST/ENSINEER _M._ Cutjer, T. Tomczyk TOTAL DEPTH OF HOLE (ft) .Z30
DRILLING COMPANY _Beylik DEPTH TO WATER (ft) _130.50
DRILLING METHOD Mud Rotary DATE (start/finish) 1-11-80 to 1-24-890
]
* i€ Wlowila
x_. wials s X
6T WELL /BORING E gl2|% g 2 g & DESCRIPTION AND NOTES
A L)
o COMPLETION = = g » 2 > g
— 100 [— - — -
o ; boe. {SP| SAND, MULTI-COLORED
o % % 0 oln LN medium to coarse grained with trace gravel.
110 -
o % % SAND, MULTI-COLORED
- % % medium to coarse grained with trace gravel.
- 77 ofo|N -
o % % SILT. CLAYEY. LIGHT BROWN
- 120 /// /// €L BOULDER
3 % % 3 SAND. MULTI-COLORED )
- % / }3 medium to coarse grained with common light brown
- % % w 0jo|N clayey silt to sandy silt (725%) . -
3 [
E0le A A =
130 | & V4 -
- @ é é s = | . —SC| saND. BROWN
r (X} / / 9 - medium to coarse grained with abundant brown
— =~ % % {0 N} clayey to sandy silt. percentage of silt -
- i /) 7 ] increasing (~50%) .
- 140 @ % % — . (hale angle: 0.125 degrees)
C 9 Z é ——1SC| SAND, CLAYEY, BROWN
o / / — | very fine to coarse grained, large amount of clay
- % / 0|0 N}~ . and very fine sand matrix (T70%), occasional -
o % é — granite boulder.
150 77, [ ' E
- % / ——SC| SAND, CLAYEY, BROWN
- 2 Z ] very fine to medium grained. large amount of clay
- - 4 I ofo N[~ " and very fine sand matrix. occasional gravel and -
o > - — coarse sand.
: lu ':‘ '... posn
— 160 E :" SC -
- Sl — SAND, CLAYEY, BROWN
" ] very fine to coarse grained. trace gravel,
- & 0|0 IN{-~-L__". becoming coarser grained, silt and clay matrix. -
- . ", —]
o <t o
- g = .
F- 170 - & o1 -
J - =] 2 —SC| sauLoenR
- Akl & — - SAND. CLAYEY, BROWN
— [ f——]" o 00 N1~ fine to coarse grained. occasional very coarse -
N 5 hunnd 35 * — sand and gravel. silt and clay matrix, -
F 180 (- [Fl={ — -
C 3 o e —SC| SAND. CLAYEY. BROWN
o g M8 . sl fine to coarse grained, trace gravel, clay and N
- S olo|N|--1_1 very fine sand matrix (720%) -
E 13 M —
190 | o X > 5 -
o ] ; 7. _*. — SAND, CLAYEY, BROWN-MULTI-COLORED . -
- ";, Z % — - tine to coarse grained, clay and silt matrix (7153 :
— s 0{0|N}|--L_ "] -
. s Y % X — :
C P —
- 3-3 L _ . "s0i1-3-3" -18- :
F 500 1 2 Z L ("s0i1-3-3" collected at 1300 on 1-18-30) K



EBASCO ENVIRONMENTAL

PROJECT

LDCATION _Pasadena, Caljfornia

JPL_EST

WELL NO. MH-3

DRILL HOLE DIAMETER (in) 15.75/9.875

GROUND LEVEL ELEVATION (ft) 1100

GEOLOGIST/ENGINEER .M. Cutler, T. Tomczyk TOTAL DEPTH OF HOLE (ft) _Z30
DRILLING COMPANY _Beylik DEPTH TO WATER (ft) .130.50
DRILLING METHOD _Mud Rotory DATE (start/finish) 1-11-90 tg 1-24-90
* inlE Wion g
Eo RIS EIEHERE
ad WELL /BORING & o " @ o DESCRIPTION AND NOTES
W S sS4
o COMPLETION = =|=|» g 518
5 3
- 200 |-~ -
- 7% T - —{SC| sanD. CLAYEY. BROWN .
o / . /‘ | very fine to coarse grained. c¢lay and silt matrix -
- / % - 0o n|--L~ (-35%) =
: 77 — :
3 7 % @ L -
210 2 U e =
o % % = —1SC{ SAND. CLAYEY, BROWN-MULTI-COLORED -
o / / g ] fine to medium grained. occasional gravel and =
- % % 5 0|0 N~ coarse sand. =
C / / ] J— BOULDER o
(2 1 = -
220 | & -
o @ Z 2 —SC| SAND. CLAYEY. BROWN -
- (X ~ -%{— — | very fine to coarse grained. abundant clay and -
- 2 0|0 INj—L_". silt matrix (T50%). occasional gravel. -_
2 R A — : E
230 [ & [ B — =
o ] 24 23 —ISC{ SAND. CLAYEY, BAOWN -
o = | very fine to coarse grained. clay and silt matrix -
- oo 0JO0IN]—-L (T40%) . =
" P P J— -
- = S z
E 240 %" B I O : =
o —{SC| SaND, CLAYEY, BROWN o
- @i .. ) — - very fine to medium grained, cuttings mostly clay -
- ar- R I ojoN|-~_"] and silt (T70%). =
- N - 0 —) z
o Q.- L. Y] p— - by
Fo50 |- -®lb—] =
o O e —1{SC| SAND. CLAYEY. BROWN -
- - ] very fine to coarse grained. trace gravel. very -
— N Sl ¥ 8|0 N abundant clay and silt matrix (775%). -
3 o — 5 ey (hale angle: 1 degree) -
260 |-+ |- 2 -
s K ——1SC] SAND, CLAYEY, BROWN -
o i very fine to coarse grained. trace gravel. very bt
— R 0|0 |N|--L_". abundant clay and silt matrix (T65%). —
270 i R S - =
- 2 2 t ~—5C| SAND. CLAYEY. BROWN -
o ] / ) ] very fine graineg to coarse grained., abundant z
- a é é 00 INj--L_". clayey silt matrix. some silty clay present. -
- < — q
- [x} .
om0l A A 3 =
C E g g4 —]ISC| SAND, CLAYEY. BROWN 3
o ',7‘ % % by — very fine to medium grained. abundant clay and ]
— / / — oi{0 IN{—-L_ silt matrix, occasional coarse sand and gravel. -j
o R Z 7 3 g
FNEN N — E
- 290 7 3
F f % & —{SC| sanp. CLAYEY. BROWN -
o % % — - very fine to medium grained, abundant clay and :1
— % % - 0|0 [N}~ __—1 silt matrix, occasional coarse sand and gravel. !
F 787 3—4X | . 3
- — . s0il1-3-4" collected at 8: 35 on 1-19-30) 3
— 300 é é !




EBASCO ENVIRONMENTAL

WELL NO. MW-3

PROJECT _JPL ESI DRILL HOLE DIAMETER (in) 15.75/9.875
LOCATION _Pasadena, California GROUND LEVEL ELEVATION (ft) _1100
GEOLOGIST/ENGINEER _M. Cutler T. Tomczyk TOTAL DEPTH OF HOLE (ft) _Z30
DRILLING COMPANY _Bevlik DEPTH TO WATER (ft) _130.50
ORILLING METHOD _Mud Rotary DATE (start/finish) _1=14-80 fo0 1-24-90
. = lalzlo ] |2 o |B
ET WELL/BORING E g 2[5 g HERG DESCRIPTION AND NOTES
o~ COMPLETION < |=s|=|® ’é‘ =18
[72] o g
—300 -
F 1 U T - —{SC] sanp. cLAYEY. BROWN :
o / 7z - | fine to coarse grained, common silt and clay :
— 2 % N 0 {0 N |-~} matrix (T45%). occasional boulders. =
C n p— B
- 7, / ta — :
- 310 7 7 -
- 3 % / S - —{SC| SAND. CLAYEY. BROWN -
- % % [ ] fine to coarse grained. common silt and clay -
d 2 % % & oo iN|-—-|— matrix (T45%). occasional boulders. -
- IR 7Z N Z - — :
320 (S 4 K = =
o o e o - —{SC| SAND. CLAYEY. BROWN :
o ﬁ — - fine to coarse grained, common silt and clay .
- b ofo |N|—L_"1 matrix (745%). occasional boulders and gravel. -
: s B E =i | |
330 | 3 =)~ -
- -2 - - —{SC| SAND. CLAYEY. BROWN
o 1 R - very fine to coarse grained sand with silty clay :
- § e ojo N |-} matrix (745%) . -
Fag0 | | 1 [ — _
» 3 ¥} 2 - —{SC| SAND. CLAYEY. BROWN :
- X &1 . “ = - very fine to coarse grained sand with silty clay
- D o ot oo N |-~ matrix (~45%) . =
[- 350 = ' =
C o — - —|SC| SAND, CLAYEY, BROWN :
r ¥ [l b s very fine to coarse grained sand with silty clay
= 4 KR . o|oN[--]L._ matrix (T45%). occasional gravel. -
L |~ 1 T 8OuULDER :
— 360 ~ -
E 3 e |SP| SAND, CLAYEY, BROWN :
- - - . DR fine to coarse grained with silty clay matrix ;
e 2 oo N |-} {("55%), occasional very coarse and and gravel. -
s 2 Z -+ B :
C- 370 77 o E
o t% / % - —{SC| SAND. MULTI-COLORED
o 2] % % [~ medium to very coarse grained, minor amounts or .
- S / 7 oloNn|--L 1 brown silty clay. predominantly quartz and feldspar-
: g Z Z 3 ey :
- W .
= -
o 3801 G ? é A F.o» 4SP| SAND, CLAYEY, BROWN :
: o U 7S <t fine to very coarse grained sand with silty clay
- n // // 3 CloN|--po. matrix ("50%), trace gravel. -
g 7B o :
-390 ® =
. é é - —1SC| SAND. MULTI-COLORED . :
" / / | medium to very coarse grained, minor brown silty N
— Z é - 010 IN{-—-L_ . clay, occasional gravel. *_
[ 3-5X ] i ] . 4G -
E 400 2 é ‘ ("s0i1-3-5" collected at 12: 30 on 1-19-90} -




EBASCO ENVIRONMENTAL

PROJECT AL ESI

LOCATION Pasadena, California

GEOLOGIST/ENGINEER _M. Cutler

T. Tomeczyk

DRILLING COMPANY _Beylik

DRILLING METHOD _Mud Rotory

WELL NO. MW-3

-DRILL HOLE DIAMETER .(in) .. _15.75/9.875
GROUND LEVEL ELEVATION (ft) _1100

TOTAL DEPTH OF HOLE (ft) _Z30

DEPTH TO WATER (ft) 130.50

DATE (start/finish) _1-11-80 to 1-24-90

DEPTH

(ft)

WELL/BORING
COMPLETION

SAMPLE #
SAMPLES
OVA (ppm)

X LEL

0DOR
MOISTURE

SYMBOLS
USCS SYMBOL

DESCRIPTION AND NOTES

Illlll

Illlllll'Illlr'"ll'll]l'llllIlll'l"ll'll'llllIIl‘IlIllllIll|lllllllIIllllllllll!lIlllll‘lll

ll

H
[}
o

N
-
o

420

oY
W
o

ES
N
o

450

H
8]
o

o
~
o

n
0]
o

H
[Ta]
Q

[

Qo

Qo
L
|

]
1

T

LC STEEL CASING
BENTONITE SEAL

A ... R

| | AN Y

iy

1
I

I
3]
%]

- —45C

- —4SC

)

SP

®a

SP

.
.
AR

.
e
.

s

Sp

. —{SC

- -—SC

- —{SC

b o ISP

SAND. CLAYEY, BAOWN _
?1ge ;n coarse grained sand with silty clay matrix _-
~35%

(hale angle: 0.75 degrees)

SANO, CLAYEY, BROWN
?igg ;o coarse grained sand with silty clay matrix -
~35%) . ~
BOULDER '

SANDO. CLAYEY, BROWN
fine to coarse grained sand with silty clay matrix -
(~30%). becoming coarser grained. -

SAND. CLAYEY. BROWN
fine to coarse grained sand with silty clay matrix -
(*30%). becoming coarser grained. -

SAND, MULTI-COLORED
medium to coarse grained, trace silty clay.
accasional gravel. -
BOULDER

SAND., MULTI-COLORER
medium to coarse grained. trace silty clay. :
occasional gravel. -
BOULDERS

SANO, MULTI-COLORED
medium to coarse grained, some silty clay (T15%)
occasional boulders. -

SAND, CLAYEY., BROWN
fine ta very coarse grained with silty clay (725%),
occasianal gravel. -

1

BOULDER

SAND, CLAYEY, BROWN )
fine to very coarse grained with silty clay matrix
more predominant (T60%) .

BOULDER

'lv'!"

SAND, CLAYEY, BROWN .
fine to very coarse gra;ned with silty clay matrix
more predominant (“60%) .

N

("soil-3-6" collected at 10: 00 an 1-20-~90)




EBASCO ENVIRONMENTAL

PROJECT JPL _ESI
LOCATION _Pasadena, Californis
GEOLOGIST/ENGINEER _M. Cutler, T. Tomczyk

WELL NO. MKW-3

DRILL HOLE DIAMETER (in) _15.75/9.875
GROUND LEVEL ELEVATION (ft) _1100
TOTAL DEPTH OF HOLE (ft) _Z30

DRILLING COMPANY _Beylik DEPTH TO WATER (ft) _130.50
ORILLING METHOD _Mud Rotary DATE (start/finish) 1-11-90 t0 1-24-90
= « 8|5lalc|El S g
ar NELL /BORING E 2|25 % Glg o DESCRIPTION AND NOTES
av COMPLETION z |zl=|=|°|81 5 |a
& |93 2l n 3
500 | g % - —|SC| sanp. MULTI-COLORED B
o é % | trace brown silty clay. trace gravel. -
- 00 iN{--L " -
: 7 — :
C-510 Z é [ -
- 7R SAND. CLAYEY. BAOWN -
- Z é medium to coarse grained. silty clay matrix (T60%) -
— 2 0O N -
- =< z
- ? ? & BOULDERS :
C_ 7 W =
520 -7 é 5 SAND. CLAYEY, BROWN :
- ] / % § fine to coarse grained, silty clay matrix (~25%). -
= = 7 ] = ololIN =
n Q % % g -
2 o :
[-530 | & Z Z =
F o U Y SAND, CLAYEY, BROWN -
- S / / fine to coarse grained. silty clay matrix ("50%). _-
— % % 0|0 |N -
E 540 % % (hole angle: 1.125 degrees)
F ] .é é ¥ TIML| SILT. CLAYEY. BAOWN :
o 5 - S - silty clay, occasicnal to common medium N
C. Wi L 0|0 |N - to coarse sand present (710-15%), rare gravel. -
: Gl A - -
C A} ...: S :
:_550 %’3 s . - —{SC| SILT. CLAYEY. BROWN -
- S - - silty clay. occasional to common medium z
- ..}le R —— 00N |-—L 1 to coarse, sand present (T18%). rare gravel. -
C_ 560 (_, g, e 3 N I . =
- 56 I —1 & .o« 3|SP| SAND, CLAYEY, MULTI-COLORED :
- N el M v medium to coarse grained, silty clay present z
- v % —0 * oloiIN -—..-.,". (T40%) . .
£ 570 2 =
- 5 p.oo2 {SP| SAND. MULTI-COLORED :
- X PAAY medium to coarse grained, predominantly quartz z
L 00 |N{~~}-. and feldspar. minor silty clay present (T15%). -
- I O N O ] | souLcens -
- " i i g -
F 580 | & QP =
98013 77 - —IS€| sanp. MuLTI~COLORED :
= E,‘ / / [ medium to coarse grained. predominantly quartz :
I u é é S 00 |N{--L_"] and feldspar. silty clay increases to (T20%) . -
L L] 71 . — -
F 590 | = é ? o — =
= 77 2 - —|SC| SAND. CLAYEY. -MULTI-COLORED . —
- % % 2 il medium to coarse grained., silty clay matrix (740%).:
- é é E.. X 0|0 N |-} =
[ [ P -
- 3-7 . *sail1-3-7" . -20- z
F 600 é ﬁ L ‘ - (*sail-3-7" collected at 11: 35 on 1-22-90} -




EBASCO ENVIRONMENTAL

WELL NO. MW-3
PROJECT _uJPL ESI DRILL HOLE DIAMETER (in) _15.75/9.875
LOCATION _Pasadena. California GROUND LEVEL ELEVATION (ft) _f1100
GEOLOGIST/ENGINEER _M. Cutler, T. Tomczyk TOTAL DEPTH OF HOLE (ft) _Z30
DRILLING COMPANY _Beylik DEPTH TO WATER (ft) _130.50
DRILLING METHOD _Mud Rotary DATE (start/finish) _£=11-90 ¢0 1-24-90
* nlE ¥low g
£ y (418l2|s|3] 2 |2
aP WELL /BORING g [2[Z]= glhle (@ DESCRIPTION AND NOTES
e COMPLETION 23| g1 2 g
“ o
- 600 | — — -
E 0 2 b o, J|SP| SAND. CLAYEY. MULTI-COLORED :
E é . é utu, medium to coarse grained. silty clay matrix (730%).-
- 0|0 [N |-} : =
: nE :
" 510 7 Z - VLl =
- ! % % s o+2 |SP] SAND, MULTI-COLORED -
- Z 2 W o %] medium to coarse grained. silty clay matrix (715%).:
- “ a9 -5 6|0 N |-—pus -
F ] N -
— 520 | 5 o At =
r 62 2 o o - —1SC! SAND, MULTI-COLORED z
o Q . L - [ medium to coarse grained. silty clay matrix (T15%).-
- e F 0|0 N[ =
=B [ - :
o n b B [ -
u 630 9 | - —{SC| SAND, CLAYEY. LIGHT BROWN :
o — hard, medium to coarse grained. silty clay matrix
— a - oo N |- ("60%) . =
F zl1 | |- — T BouLoER :
— 4 i D =
- 640 § - —15C| SAND, CLAYEY. LIGHT BROWN :
o . ;. — - hard. medium to coarse grained, silty clay matrix
— ol % oo N[} ("60%), common boulders. -
o 8 O 0 . — z
E 550 48 g — . CLAY. SILTY. BROWN E
- TR 5 Dl R - —{SC| SAND. CLAYEY, BROWN z
o c—1 — hard. fine to coarse grained sand with silty clay =
— SR Rt U 00 [N |-~ matrix (T60X). some decomposed granite ("3-5%). —
660 |+ [A=i: =t :
- B0 | - —SC| SAND, CLAYEY, BROWN :
F L. i hard. fine to coarse grained sand with 511ty clay -
— oloiN|--I_1 matrix (T70%). common boulders. -
C 670 1| — =
o - —|SC| SAND. CLAYEY, BROWN z
o < o — - hard, fine to coarse grained sand with silty clay =
— 5 L olo IN|--L matrix (T60%). common boulders. -
E 680 g 7_ ? -X- ] (hole angle: 1.5 degrees) z
= d —
- o] / 7 SAND, CLAYEY, BROWN :
o ; % % ~ fine to coarse grained sand with abundant silty -
[ Q é % g 00 |N clay matrix ("75%). -
- i / z
2 77" :
— B / 7 =
C 90 / % 3 CLAY. SILTY. BROWN -
o % % E some medium to coarse grained sand (T15%) . -
C é é o X 00N _E
E / L/ 3-8 *50i1-3-8° . -24- z
E 700 7 /] _L ! ("soil-3-8" collected at 7: 30 an 1-24-90) -




EBASCO ENVIRONMENTAL

WELL NO. MW-3

PROJECT _oJPL ESI
LOCATION Pasadena, California
GEOLOGIST/ENGINEER _M. Cutler, T. Tomczyk

DRILLING COMPANY _Beylik

DRILLING METHDD Mud Rotary

DRILL HOLE DIAMETER (in) 15.75/9.875
GROUND LEVEL ELEVATION ({ft) 1100
TOTAL DEPTH OF HOLE (ft) 730

DEPTH TO WATER (ft) 130.50

DATE (start/finish) 1-11-90 to 1-24-30

(granitic basement encountered at 724 ft.)

= w815 lal|8) 3 g
— S5
ad WELL /BORING E A g Sle s DESCRIPTION AND NOTES

e COMPLETION = |21=[=|°|8] 5 |8

w o g

70 —] -
700 7 ML cLay. SILTY. BROWN -
o some medium to coarse grained sand (T20%). -
— O0J|C|N|-- common boulders. i =
- 710 3 :
c ] ML| CLAY. SILTY. GREY -
r w some medium to coarse grained sand (T15%) . -
— / : 0 0 N |-- -
- 7 A § z
C.720 / = =
3 & =ML cLay. siTY. GREY 151 -
- . s some medium to coarse grained sand (T15%) . -
- 010 IN =L+ Y6Pl GRANITE. LIGHT BLUE : =
o / _++"| hard. predominantly quartz. feldspar and mafics z
E_ 730 77 L (40%) . =




. - TABLE 6 o sou L ot 7

£ = ' MP System
-~ - K}r{%gggg/ Casing Installation Log

>
Project: Nasa TeT Raﬁw_.s/a»\/ ZA)BORA TorRY: /,EJASCO WB Ref: —4&6_59_
Location: __/AADENA |, CALIFORNIA Hole No: ___Mw 3 Installed by: _£e/es/p wye /m-cor.
Hole Depth:_ 720 f& Mpgﬁpt’h. £88 £+ Hole Diameter: 275‘ /4" srcer Date Installed: 28 2,995
In
- Measurement Datum: éRauNS SURFACE Datum Elevation: Date Drawn:_748 31 /90
] g sericl Nol F Joint
oen | cosmeomornn | oot |yegibo [sma Nol rotresier | commens o
o L 82 13:37] v
Totel temelh oQ s‘ko\ 7oz'c'l:~>< 8o 8\ —~90ps; 13:331/|v
Original 9ot surhee 216" IH >< ‘ Feo= Gopi - 13:39| vV
D - © o'c Sleel is =
/ km«g;& Ground 5%’?&‘4 .:>< - ) ‘/ f
then cut off 2117, 79 1324 7
41 steel _ ] >< + 8Litvec
20 _AAJ B 'pvo{'cc, W casing H + 8 Lilvc.s
145" ewbove 2 cogi >< | L v
. - "9 He. 78 Qpsi 1320 /|
e, T ><
- . .L U ]
Pt 8 <
o riminl = ' T+ Yopsi 131 17|V |V
Gred Suk I v - M
N S A o ::><
40 rL I 8' 4 H
J.'-—- 1 ! 6“,_"‘ >< .
» ' - EEE— -~
/ 6" i % 90psi 1311y | V|V
=i >
5o i
i >< 75 g Jogsi 13211 |V |V]
>< 7 Cidees
4o H +5 Lidves Ko
H><| B 50 pei 13207 |V|V]
gt B :; ‘ - B ) ;
1 S'hP >< 73| Fopsi 13:04 vV
' Aydvadic ><
6o __‘;_‘chv.f[vl?;'rcs{’ 1 >< | » ¥
2921 @15:95 H 72 70psi 13101 v
: - 39.61@15:16 - >< : o
90 392-61 @ 5524 H
. Nores 8" Lasiwe H#as A ;>< | .
LeXABLE TP . H E7) Gopsi 1158 |V |V
G"'Oodl Z 95/ > H ~_
Regular sememe“f Measurement Pumping Reguiar
MP Casing MP Packer Port Coupling Port Coupling Coupling




N

s o - . s"“'zol:z

g 21 ' MP System
“ - WQSTbO)/ Casing Installation Log

-
Project: ___Mas4 _JET [Ropuesion ZAsa;eA‘fwey /z:'é’Asco WBRef:__&/8 650
Location: _FASADENA, [ALiForNIA Hole No:___ /) 3 Installed by: __£8/ks/p wyefu.core
Hole Depth:_720 f¢_ MP Depth: 688 ££  Hole Diameter; z%@ STe&L Date installed:__FZ£8. 4/,/9%0
Measurement Datum: ovAD VR FA Datum Elevation: Date Drown: K3 /ﬁa
. . Geologic P Serial No. . Joint
D;ZM Seologicol Description tog "PE.‘:" Batgh Ng. m;n:'e%cm Comments b{g‘:’;
Joo i - o
L H \ Fo %‘ ‘t‘ 7O'pjl' 157 t/ v/
- Is LS
1o RENSFAL _VrcisaY I \ s S
GROVT 70 987 H . N3 R
H \ &9 = “Jope; 1TiaT V|V
:E \ . $ g 47 Ll“vg H.'_o
IZO H _ .-3 18 Lles H, 0
H \ ___ $ S 0ol 1o N (/
SEAL MATERAL 11 i 68 S psr 1U42
MIX NONTEEENY #3 |H \ §
130 VJNb AND PFNW/ i
N vy
- - - — I{ _ | )
: i \ fA-] . . 20 'p_s} 1.3 ‘/ \/
i \ % . '
/4p 1N T
\ m a P0pst  12:36| v |V
H. \ ~
/% O L > .
H | Jes 3 gops; 1231 |Y |V
T -E c o © '
/éo -: o o - -
. Ho o © ‘ZT. ' 90psi WV |V
] o © . B q90psl
Q ': - oo N el + eLl "rcs . v
/70 N 1o o 0__ . 63 B A +8 Li‘v;.s H.o 1225 l/
A IH o L ¥ pa ). ’ K .
g %’ -E oo 3 - .L.z. v 5260 /ﬁ.o 9°FSI 1220 v \/
N He © ¥ e :
H] o \‘,’, A .
/ 8o Ho oo | : ' P - '
: 2L | 2730 |/82.0 Gopsi frilb|v |/
H o o léll 305
. 'l Ho o o - ' . .
- H 59| | g0psi  12:10 [V|V
| Loo :/
Reguiar Seﬂlement ' Measurement Pumping Reguiar
MP Casing MP Packer Port Coupling Port Coupling Coupling




Project _ MasA_Ter LRopvesion LABoRATORY [EBASco
M 3

Hole Depth:__7Z0 £¢ MP Depth: 688 Ft._ Hole Diameter._9% /4 "smes Date Installed: /28 X, /990

Location:

Measurement Datum: _GRovA D s YRFACE. Datum Elevation:

srmcégfz

MP System
Casing Installation Log

PASADENA |, CALIFORNIA

7/
Hole No:

WBRef._4/8 £50
Installed by: EQZKSZD.AQéZM-(uTL

Date Drawn:__JRx2/ [70

Dﬁih Geological Descriphon Gefg?c
200 .:/
SEAL MATEZIAL /
210 10 X MonTeRY ¥3
SAnt i BENSEAL. H /
220 . i P
A o 06’
‘E ¢ ©
230 T Zil7eR PAck gy “°
PONTEREY P50 SANA i
] o O ©
:E o o
Z4O ;]2 ° °
m H - ¢
g 'E ¢ o o
2% 3T - =
I
o é
H, 3
2o 13 B
H o o
1o 0 o
270 /
i /
2% i
I /
F‘
200 r: /
300' i /
Regular ' Settlement
MP Casing MP Packer Casing

MP Casing | Sexdial No.| Finol Pocker Comments #oint
Batch No.| Pressure/Volume | - m?s;sm
55 Aopsririos v v
;;. 7%ps( IZZO?‘:-"/ v
s Vol
- L 90ps 11:56 |V |7
& 3000 %P" 11:53|Y 4
5 90p4i _1l'50 v
] M 7 ¥ -
- 2520
so| | %63 900 1247 |V |V
L~ + OB lilees -
"’8 hl\'CS Taﬂwa:!-cv
' 207
@ 2713 |26 90gs; 1142 v
i BELY
5 ~ P0esi_u-3g| V|V
iz Q0psi 17357 |V
90pst 113t/ |V
-2—-? Wpsi 1125V |V
m P0psi w3 |y |
i P0psi__1-28 a4
HMecwrement Pumping Reguior
Port Coupling Port Coupting || Coupling |




Project:
Location:

Hole Depth:_72o ft A glgr%tg;‘__éﬁéfﬁ_- Hole Diometer: 7%; /4 “s7EEL Date Installed:
Measurement Datum: GRoua> SURFALE-. Datum Elevation:

/%.sA

Jer JfRoPuis,on) Zasowfa/ey / E8Asco

. Shoo!iolz
MP System
Casing Installation Log

[BSADD e A, LALIFORNIA

/7
Hole No: ___ M 3

WBRef:__ /8 &50

Installed by:_£¢/ks/p. tvefuy. cor
—LE8 Y, /270

Date Drown:___\&.gﬁa_

5 . . " Joi
i e S - R 0 e R 8
300 - /
H —— ga0ps! 11:20]
3/0 .E/ +#
H] / -1
P :E / ’n FOpst 1lE v
(o]
Z 'E o o ¢
H . . Add 9iidvesHa0
H. . . MR 32¢.07 Qapsi nl |/ |V
330 Ia Al ollesth o
H oo Posadena Cidywalev
s
H . o o - .Cw.«SPL.LabT:.p.
H] 271 70psi |1 07| |~
34 o L H e o B o
Lg E: © o o ;; T0psi 11104 VI
L 1 ¢ - d =M -
™ i Z .;: | 5254 |40’ Popsi 11-00a| J
3% H o ° ¥l |-
H A
h}- o -
o o ‘f}j 2734 |354.0° F0psi /056
H o 0o o 305,
o ] .
34 :: o 0 37 90?“ /0:55 V4 l/
4 3¢ PPl joiat|y |V
A ) v
3% 'ﬂ/ 35 Ppst _10:49 ||V
:E/
_Ju/
Is - .
290 / 3+ q0psi 10:43 |V
390 / 33 Fops 10:40 | V|
' /
oo H / 52 ] Gopsi 1034 | V]
Regutar Setflement Measurement Pumping Reguiar
DMP Casing OMP Packer %C&m Port c:},p;hg Port Coupling Coupling |
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= - o sreat S ot 7.
£ 3 Wesiooy | iation Loe
. 4 - .

Instruments Inc. - Casing Insfallation Log

4 )
Project: Nosa  Ter FRoprrsion LagorAToRY ,/ EBASCo WBRef:_ WB 650
Location: ___7354perh, GLiFormIA Hole No: Mo Installed by: £AZK<ZD.}VZLZM.@7
n "
Hole Depth:__Z 20 F¢_ Mpgﬁngf 4688+ Hole Diometer: 27914 sree+ Date Installed: LN, /550
Measurement Datum: ERovib SURFACE. Datum Elevation: Date Drawn:___T8\ 3/ /90
. - ) Joint
022’\ GeoloqcolDe:abhon Gefo?c v &c:nc g:;iglh zg: m;n:l:;\:/cke( Comments pé:%s
400 [t /
H
H / -
1 m . D0ps! 02 ViV
410 / 3 st 10:32| /|
I / PN A9 lo:28]/ |V
420 i 3o : ¢ .
I /
.
| H /
.
i ] 70p5) 125 |V
430 H rad
H
» '3? oy 96pst 10:09 |V
o / .
4% H / 27 ] 700s 10:06 |/ |/
L
: -:? m  aijozo |7
470 " ? I Wpsi 9:57| /
" I F -y
4t | B o %:50 /| /
o H / mB _20psi 945 v/
Reguiar Setflement Measurement Pumping Regutar
MP Casing MP Packer Casing Pott Coupling Port Coupling Coupling
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N

N
f 4 -i
- -
w ]
\ N Y 4
>
Project:

WQSTDO)/

Instruments Inc
Nasa_Ter  [orusion lasavamey /EB4sco

7
Hole No:

N 2

Location: __£A5ADeEnA , CAL1FoRM 1A

soaet Gt Z
MP System
Casing Installation Log

L/ "
Hole Depth:_ZZo £f£__ MP Deffh &88ft _ Hole Diameter: Z&é Srz£L. Date Installed:

WE Ref: 4/5 é5o

Instailed by: NYE/M. &0

Z

Measurement Datum: 6ROUNI> URFAE Datum Elevation: Date Drawn:___J48~ 3/@:
e D o=l = o e K -3
-P v
; -9/
50 " & st 292 |/
520 / 20| Fopsi 9:37 ||/
it |
530 : / M Qopst 934 1 v
H /
- 93¢
#:/ & 5255 |53807 90 5 ) v |/
540 » '
-h ~
A Ho oo
- H . .
H o 17 0ps1 9281 i
550 -;ov ° I?F 3067 g5 b
H ° ° | Iz 90psi W |V |/
L ¢ q bm ,
S S . °§ -/? 525, |5580 20psi La19|/ |V
m .
| o8|
™ s K N
: A 2728 |5¢8.0° 900915 ||/
5o Hooo ﬁp 2726 | 10g:
g °° 3 00si 11 v I/
He o0
580 —w—if
H_" | b 90pi Y0 |V |/
5o : /
I / m %pci T:03 (VI
bon E /
Regutar 59*“9"‘9“* Measurement Pumping Reguiar
MP Casing mP Pccker "lPort Coupling Port Coupling Coupling




e . ) Shool__ol_z

£ 3 Westbay o MP System
. Y 4

Instruments Inc. Casing Installation Log

N .
Projeci‘: /14!54 TET 60;:/45/0# 480,&,17‘0&)’/ / EBASCO WB Ref: —-M
Location: __/#4DgnA, CALiFoenid Hole No: _1Ld 3 Installed by:_£&/ks/paveln.cv7
Hole Depth:_7Zo £ MP Dtc-:;pfh B8 fL_ Hole Dnometer_?_?/;&ra:#mm‘e Installed:_fEB . 4/, /990
Measurement Datum: Gkouub 5«4:.:4&:_ Datum Elevation: Date Drawn.._M[&
. Joint
Gedlogic g | Seral No.|  Finat Pack
D%‘Zh' Geoclogical Description s P LC;'-‘;"'O Bcfco:h Ng. prnatt /?/cd;% Comments ,J,ﬁ s:,f,,
600 | H /
] o] Gopsi08:5q VIV
6lo h ~ v ;
H / — Q0 osi 0g:56] V| V]
A TH 1
He © o
éZO -: o ©
Me & ©
H o, . ak 9005 08:63| 1V
HE o (&) ~
630 T )
H -
g < ° ‘?‘ 5258 | 4230 P0psi_08:49 v/
f‘: o . ~
640 H ¢ - :
N -: ] . ‘/ :./
Hoe o ¢ 3 F0psi ©O8: 45
W 1 H ' I 3054
S H ° ¢ 5| Yopsios 4] Y|V
é50 ~ ] ]
M H o e B _._"M , Y
H N 525% - 16%53.0 Yopsi 0834 |/
i o é% 4 =2
H o
ééD " ¢ —-
o o 2731 LL3.0° Fopsi_08:30|V |/
" ' l 3053
i He © °| T8 (5257 |480° Y05 00126/ |/
o H o ©
H
Ho oo Y
Y _H /] Fops 0822l v
480 H / . v
| WAame TeoL SaT TS i /
2p0psi AFEL | mmiTZ n /
» 5’“’!-'{47”‘\) H g &a_'& = Gy oci 0@0b ‘/ /
470 Borom oF 4" Sraa H 9 smer Has &P
SHsvG = Fpo'2% 'Ber  |H / 4letred o Borrom.
5orrm1 oF Denryole To™ TesSriRoc  Ser 75 /60pP5¢
Po | = P20 BaL i / 8100 d s
Reguﬁor Setfiement Measurement Pumping Regutar
GMP Packer % Port Coupling Port Coupling Coupﬂff_




WELL MW+4

BORING LOG AND WELL COMPLETION DIAGRAM
WESTBAY MP CASING INSTALLATION LOG

ED10111\E10510-6.SNA.



WELL CONSTRUCTION LOG

WELL NUMBER: MW-4

WELL TYPE: Deep Multiport Groundwater Monitoring Well

SURFACE ELEV (ft. above MSL): 1083.69

CASING ELEV (ft. above MSL): 1082.72

DRILLING SUMMARY
Traffic Box Locking Monument Cover DATE COMPLETED: 1/31/90 to 2/6/90
‘ Ground Surface DRILLING COMPANY: Beylik
Concrete 4 ft. DRILLING RIG TYPE: Mud Rotary
Conductor TOTAL DEPTH DRILLED: 605 R
Casing 18.5 ft
CONSTRUCTION DETAILS
Borehole
BOREHOLE DIAMETER: 18.5in.
Grout (CONDUCTOR CASING)
Screen Backfil |CONDUCTOR CASING DIAMETER: 16 in
Casing Interval interval
CONDUCTOR CASING LENGTH: 18.5 ft.
121 ft.
147 ft BOREHOLE DIAMETER: 12.25 in.
157 ft
Screen 169 ft. TOTAL WELL DEPTH: 560 ft.
223 ft. BLANK CASING TYPE: Low Carbon Steel
237 ft
Filter Pack — . 247 ft BLANK CASING DIAMETER: 4 inch
257 fi.
TOTAL BLANK CASING LENGTH: 510 ft.
306 ft
318 ft. SCREEN TYPE: Stainless Steel
Seal 328 ft.
348 ft SCREEN SLOT SIZE: 0.010-inch
372 ft. INDIVIDUAL SCREEN LENGTH: 10 ft.
389 ft.
399 ft. SUMP LENGTH: 41 ft.
426 ft.
PROTECTIVE CASING STICKUP: None
480 ft. .
510 ft. GROUT MATERIAL: Volclay Grout
520 ft.
Sump 532 f. SEAL MATERIAL Bentonite
560 ft. (BOC)
605 ft. (TD) FILTER MATERIAL: #2 Sand

COMMENTS:




EBASCO ENVIRONMENTAL

WELL NO. MW-4

PROJECT _JPL ESI DRILL HOLE DIAMETER (in) _18.5/12.25
LOCATION Pasadena, California GROUND LEVEL ELEVATION (ft) 1083
GEOLOGIST/ENGINEER _M. Cutler, M. Barnes TOTAL DEPTH OF HOLE (ft) 695
DRILLING COMPANY _Beylik DEPTH TO WATER (ft) _108.6
DRILLING METHOD ._Mud Ratary DATE (start/finish) 1-31-90 to 2-6-90
. ~lalzl ] || o |8
— W 35
ad WELL/BORING =R I b DESCRIPTION AND NOTES
G g |E gle| 2
o COMPLETION < |=|<|» '§ =19
7] 3 Q
-0 . X -
- G = | S T b =2 }|SP| SAND. OLIVE-BROWN
o ofs: l A _‘:' coarse-medium grain. angular-subangular, poorly
— b | w ——[0 N |--P s sorted, loose, cccasional gravel. -
: okd | 5 A BOULOER
E 10 Nl § 2L T SAND, OLIVE-BROWN -
- =.<o; P o e SP coarse~-medium grain, angular-subangular, poorly
- 5 2 < . .'_-' sorted, loose, occasional gravel.
— =1 --10 [N |-} | BOULDERS
C L d Q o0t (arilled to 18.5 ft. with 18.5 in. bit; set conductor-
- 20 bQJ .o pipe; continued drilling with 12.25 in. bit)
. L | -t -
- \! b Y|SP} SAND. OLIVE-BROWN
o 'q- A coarse-medium grain, angular-subangular, poorly
— . 00N i K sorted, loose. occasianal gravel. -
- ‘g I BOULOERS
o 30 & 1-1 .o (*soil-4-1" collected at 14: 15 on 2-1-90}
2 b o+" 4SP| SAND, MULTICOLGRED
- 9 S e coarse grain, angular-subangular, poorly sorted,
— = O[O0 IN|-P.,- abundant boulder fragments. -
o . et BOULDERS
o Q .
— 40 N e o.. .
2 g o2 YSP| sano. muLTICOLORED
- o ~ AN coarse grain. subangular-angular. poorly sorted.
— g .;‘; § 0|0 N it RN loose, abundant gravel. -
C 2 o el
_ Q L [} ) o e
— 50 ] > % -
- P o = b+ }|SP] SAND, MULTICOLORED
o w A g A medium-coarse grain, angular-subangular, poorly
— 1] =.'< § {0 N |-, sorted, abundant gravel. -
C Q . N
- ] [ oo
- 60 ¥ s -
C A roee JSP| SAND, MULTICOLORED
o - | s medium-coarse grain. angular-subangular. paorly
— o O[O N}, sorted, occasional gravel. -
: 9 h
E-70 -
- 9 22 Y|SP| SAND, MULTICOLGRED
- & e medium-coarse grain, angular-subangular. poorly
— LW 00 NP sorted, occasional gravel, abundant rock fragments -
C o Se e, {schist) . :
o b . KD
— 80 Q| s -
C Ql - bo+. {SP| SAND. MULTICOLOAED
o ™ AN medium to coarse grain, angular-subangular. paur‘ly .
— 4 OO IN =Pl sorted. occasional gravel.
: 3 h »
- 90 = -
o O b2+« 4SP| SAND. MULTICOLORED
o - - s e medium to coarse grain, angular-subangular, poor'lv :
~ . 5 0| N[ sorted. occasional rock fragments.
= 9] ¥ el :
- 7 4-2X {"s0il-4-2" collected on 2-2-90) :
F 100 |- ZI = -




EBASCO ENVIRONMENTAL

WELL NO. MW-4

PROVECT _JPL ES[ DRILL HOLE DIAMETER (in) 18.5/12.25
LOCATION _Pasadens, California GROUND LEVEL ELEVATION (ft) 1083
GEDLOGIST/ENGINEER _M. Cutler, M. Barnes TOTAL DEPTH OF HOLE (ft) 605
DRILLING COMPANY _Beylik DEPTH TO WATER (ft) _108.6
DRILLING METHOD _Mud Rotary DATE (start/finish) _1=37-90 {g 2-6-90
* lnl|E Bl oo g
5 w |418|d|g|2| 2 |E
a¥ NELL /BORING & =2 P @ | DESCRIPTION AND NOTES
W $ $ 3|48 :
o COMPLETION < [Z|=|* ) =18
(74 o g
- 100 {1 — .
2 ] 7% T o2 4SP| sanD, MuLTICOLORED
o / / - PR medium to coarse grain. angular-subangular. poorly
-~ / % Fﬂt 0310 IN —--.-'.'.. sorted. occasional gravel. -
- 77 [ s
£ 110 ZER7Z I T -
F 77 g i 4SP| SAND, MULTICOLORED
- % % 2 L) medium to coarse grain. angular-subangular. poorly
ol % § 00 |N|--prd sorted, some rack fragments. -
C Q A /] RN
r [ / X o e
120 |2 WY WV -
- S K H -+ - 5P| sanp. MuLTICOLORED
o ~ <. medium to coarse grain, angular-subangular, poorly
- § o0lo|N -- sorted. loose., occasional rock fragments. -
o “ el
430 | © .- '-'.-. -
- 1 2 R p.o+2 4{SP| SAND, MULTICOLORED
- Py . .
o LA medium to coarse grain, angular-subangular. poorly
— § 0|0 |N -—-,'..'.- sorted. loose. -
g0 | | oF] | -
- al: g oo | SP| SaND. MULTICOLORED
o )" I s AN medium to coarse grain, angular-subangular, poorly
- b X o o 00 [N {=—t, .. sorted, loose. -
- Sl O == OF I -7:] | eouLoen
Cs0 | || FI=E -
F O A e 4SP| SAND, MULTICOLORED
o W Ed 3 DAY medium to coarse grain., angular-subangular, poorly
— v AT 0|0 NP s sorted. loose. occasional boulder fragments. -
E X I e
- 160 -
o " L bo+. 4/ SP| SAND, MULTICOLORED
- . " ol medium to coarse grain, angular-subangular, poorly
— olo N --._-.,’_. sorted. loose. -
E —!{— :.' P
£ 170 7 = )
- Q 7 / b -+=1SP| SAND, MULTICOLORED v
o - % % <I=ICC} medium to coarse grain, angular-subangular, poorly
C. Q v 7 oloin|--} = sorted. loose. -
- 3 é é St | cuay, BRowN
: o — * ey
180 |8 U U & AL -
C I 77 I 77 B .t={SP] SAND, MULTICOLORED
r % / 1] < I=1EL medium to coarse grain, angular-subangular, poorly
- S / 7 0o N[~} sorted. loose. -
s é Z & oI5| | cuav. sahoy, BROWN
F Z =
—~ 130 & = -
» é Z @ P.oes /SP| SAND. MULTICOLORED
- 777 <t medium to coarse grain, angular-subangular, peorly
- é é oflo|N _....-._’. sorted, loose. -
- é Z 4-_3X 22| | ("spil-4-3" collected on 2-2-30)
200 e e -




EBASCO ENVIRONMENTAL

WELL NO. MW-4

PROJECT _JPL £SI DRILL HOLE DIAMETER (in) . _18.5/12.25
LOCATION _Pasadena, California GROUND LEVEL ELEVATION (ft) _1083
GEOLOGIST/ENGINEER _M. Cutler, M. Barnes TOTAL DEPTH OF HOLE (ft) _605
DRILLING COMPANY _Bevlik DEPTH TO WATER (ft) 108.6
DRILLING METHOD _Mud Rotary DATE (start/finish) 1-31-90 to 2-6-90
z o |81Elalcl8] 8 g
- w pow ]
ES WELL/BORING 2 lglel8 % HFG DESCRIPTION AND NOTES
we COMPLETION % Flz|=|B(3| & |n
© 8
200 77 T b2 4SP| sanp, MULTICOLORED )
» / / MRS medium to coarse grain, angular-subangular. poorly
—~ 7 % - 0[O0 [N|=p . sorted. loose. -
s é % 9, RN BOULDER
E_ / / w '.-:.' -
210 9 % % (™ b2 Y|SP| saND. MULTICOLORED
- = % % g LA medium to coarse grain. angular-subangular, poorly
- '-’:’ % Z ’5 0I0IN ——-.-.,'. sorted. lopse, occasional granite fragments. -
C Q / & o0 .
- / / 4] * . ®
- o Y, v ey :
L2200 1B A U —t -
F & Z 2 oot Y{SP) sanp. MuLTICOLORED v
- LT -] . —,{- -.','- medium to coarse grain, angular-subangular, poorly -
-~ b E - 00N -—-,-..". sorted. loose. some rock fragments (metamorphic). -
: oy K I B e
230 | | A -
o ol L Fo+% Y|SP| SAND. MULTICOLORED
o aill o o S medium to coarse grain. angular-subangular, poorly
- 3| - O O [N [—=F. s sorted. loose. some rack fragments (metamorphic). -
: 0=t 2 Gl
- 240 2% pm 35 -
- = F w P.te. fSPL SAND. MULTICOLORED
o (S [P o * 0] medium to coarse grain, angular-subangular, poorly
— o] 0|0 |N ——-;_.'.. sorted. loose, occasional rock fragments. -
o ol O e
- 250 . B
o e - - b .*o% 4|SP| SAND, MULTICOLORED
o ;','- medium to coarse grain, angular-subangular, poorly
- _%_ 0|0 |N ---,".'.. sorted. loose. -
250 Z Z -
C 7 / -+ {SP| sann, MuLTICOLORED
o / LRSS medium to coarse grain, angular-subangular, poorly
- / "
c % % 0|0 N|--}. . sorted, loose. -
e ~~ R
—270 | 9 Z é -
C S YU v o2 Y{SP] SAND. MULTICOLORED _
o .., % % N LAY medium to coarse grain, angular-subangular, poorly
— o /// /// 7} 010 N |-~} sorted. loose. occasional rack fragments. -
C i A
: « g v ou
C.280 | © 7 / i~} -
» 2 n é é 8 oo SAND, MULTICOLORED
- Z DR medium to coarse grain, angular-subangular, poorly
- W .
— % % @ OO N[} sorted. loose. occasional rock fragments. -
3 é é .
o) . -
o 0 % % o SAND. MULTICOLORED
- / % . medium to coarse grain, angular-subangular, paarly
- / / 0JO|N|--}. sorted, loose. occasional rock fragments. -
: é Z e . CLAY, SILTY, BROWN
o 7% - ", {*spil-4-4" collected on 2-2-90) _
300 |- €4




EBASCO ENVIRONMENTAL

WELL NO. MHW-4

PROJECT JPL_ESI DRILL HOLE DIAMETER (in) 18.5/12.25
LOCATION _Pasadena, Californjia GROUND LEVEL ELEVATION (ft) 1083
GEOLOGIST/ENGINEER M. Cutler, M. Bornes TOTAL DEPTH OF HOLE (ft) _B03
DRILLING COMPANY _Beylik DEPTH TO WATER (ft) _108.6
DRILLING METHOD _Mud Rotary DATE (start/finish) _1231-90 to 2-6-90
* ln|E #iw g
S WELL/BORING 4 1ZE[218|21 8 |5 DESCRIPTION AND NOT
o g g(~|= g|a Q |» I D NOTES
o COMPLETION = x| § %198
e g
~300 |— - —=]
2 9 ’/ Z =ZICL| CLAY. SILTY. OLIVE-BAOWN
o 5 Y _E= |smo. muricoored )
— =z V7 & y 00 |N = medium to coarse grain, angular-subangular. poorly -
F S @ 4 - == sorted. loose.
310 | @ & |- BER -
C o i; - .T=|SP| SAND. MULTICOLORED
o W Gyl +‘I=ICC] medium to coarse grain. angular-subangular. poorly
— S S oo N |-t sorted, loose. -
C - R 2 E_‘.; CLAY. SILTY. OLIVE-BROWN
320 = L] .
- 3 I b A e 4|SP| SAND, MULTICOLOREQ
o ] AN medium to coarse grain, angular-subangular, poorly
- A P % 0 {0 N ]~-}r. Boﬁogéﬁd. loose. -
o Y R o % Ll
- A : N
—330 R I = -
o L o . t=]SP| CLAY, SILTY. OLIVE-BROWN
- +"[Z1CT] SAND, MULTICOLORED
L 0|0 IN]--}.= medium to coarse grain. angular-subangular. poorly -
C o - = sorted, loose.
C 340 25 I 2% A5 .
C K o . =1SP| SAND. MULTICOLORED
" L . ::Ef medium to coarse grain, angular-subangular, poorly
— 00 N~} 1= sorted, loose. -
- o ¥ = CLAY, SILYY, OLIVE-BAOWN
o 7 A 4 : =
350 77 S -
C 2 % % ~E=|SP] CLAY. SILTY, OLIVE-BROWN
. s U U 4 'E{cr] sano. MucTICOLORED
— L v 72 0|0 {N |-} medium to coarse grain. angular-subangular. poorly -
C © é é & = sorted. loose.
- ~ w o =]
380 |8 A U S e
F ﬁ % % § =ISP| CLAY, SILTY, GLIVE-BROWN
: ZR7 I <'[ZIGL] SAND. MULTICOLORED
- ] 7 // g oloN|--} = medium to coarse grain, angular-subangular. poorly -
. 7 7/ = sorted, loose.
E 370 77 A
C 2 Z b {=]SP| CLAY, SILTY. GLIVE-BAOKN
. «"F=1CL1 SAND. MULTICOLORED
- I - oo N |-t = medium to coarse grain, angular-subangular, poorly -
o Z . = sorted. loose.
- 380 %‘ - as
C @ - o =ISP| SILY, CLAYEY, OLIVE-BROWN
- ™ 9 "=l SAND. MULTICOLORED
e o < oloiN ---,-_-_:,1 coarse to medium grain, angular-subangular. poorly -
o 3 :: A sorted. loose.
o -+ ol Q ¥
—~3380 | 1 O P e -
F _- b+ +—1SP| SILT, CLAYEY. OLIVE-BAOWN
- —_ o [={ML| SAND. MULTICOLORED
— -— 010 IN|==p toarse to medium grain, angular-subangular, poorly -
C — N3 B sorted. logse.
400 X = 4-5 - 1 | ("soil-4-5° collected at 11: 40 on 2-5-S0)
- — L [} Sogy SR




EBASCO ENVIRONMENTAL

WELL NO. MW-4

PROJECT _uJPL ESI DRILL HOLE DIAMETER (in) _18.5/42.25
LOCATION _Pasadena, California BGROUND LEVEL ELEVATION (ft) _1083
GEOLOGIST/ENGINEER .M. Cutler, M. Barnes TOTAL DEPTH OF HOLE (ft) _605
DRILLING COMPANY _Beylik DEPTH TO WATER (ft) _108.6

DRILLING METHOD _Mud Rotary DATE (start/finish) _1-31-90 to 2-6-90

WELL/BORING DESCRIPTION AND NOTES

COMPLETION

DEPTH
(ft)
OVA {(ppm)
% LEL
000R
MOISTURE

SAMPLE #
SAMPLES

SYMBOLS
USCS SYMBOL

llllllllllIll]lll'llllllIll|Illlllllllllll“lIllllllll|'l‘llllllllllll!Illllll"'llll'llllllllllll|ll

I

[

o
|
!
]

SILT. CLAYEY. OLIVE~BROWN

MLI SAND, MULTICOLORED

medium to coarse grain, subangular-angular, poorly -
sorted. loase.

H
S
o

SILT. CLAYEY. OLIVE-BROWN

ML| SAND. MULTICOLORED

medium to coarse grain, subangular-angular, poorly -
sorted. loose.

T ofo]|N
3
n
¥

¥+ 0O N |-~}

HRRARARARAARRAR

i-N
n
[

SP| SILT. CLAYEY. OLIVE-BROWN

ML] SAND, MULTICOLORED :

medium to coarse grain. subangular-angular. poorly -
sorted. loose (possihly recirculated material).

H
93]
o

SP| SILT. CLAYEY, OLIVE-BRCKN

ML] SAND, MULTICOLOREOD

medium to coarse grain, subangular-angular, poorly -
sorted, loose (possibly recirculated material).

440
SP| SILT. CLAYEY. OLIVE-BROWN

ML| SAND. MULTICOLGORED
medium to coarse grain, subangular-angular, poorly -
sorted. loose (possibly recirculated material).

SP]'SILT. CLAYEY, OLIVE-BROWN

ML| SAND, MULTICOLORED

medium to coarse grain. subangular-angular. poorly -
sorted. loose.

b
0
o
LC STEEL CASING

BENTONITE SEAL

H
[®))
o

SP} SILT, CLAYEY, OLIVE-BRONWN

ML| SAND. MULTICOLORED
medium to coarse grain, subangular-angular, poorly -
sorted, loose.

BOULBER

SP| SILT. CLAYEY. OLIVE-BROWN

ML| SAND, MULTICOLORED

medium to coarse grain. subangular-angular. poorly -
sorted. loose.

RARAARRARRARRARARAARAARRARRARARHA

I
~
o

< NN NN NN N NN N N NN NN NN ONNNNNNNNNNNNNNY s e e o e

F-N
8}
o

SP| SILT, CLAYEY, OLIVE-BROWN

ML| SAND. MULTICOLORED

medium to coarse grain, subangular-angular, poorly -
sorted.

T T R Y R RSO

e
b

D
w
o

-1SP] SAND. MULTICOLORED

AML] medium to coarse grain. subangular-angular, poorly
sorted. - -

SILT, CLAYEY, OLIVE-BAOWN

("spil-4-B8" collected at 15: 30 on 2-5-90)

HRAARRRRRARARARRRRRRR A

'———!—#2 SAND
N
“h
><]
o
o
z
'

s00 [ L) L




EBASCO ENVIRONMENTAL

WELL NO. MW-4

PROJECT _JPL ESI DRILL HOLE DIAMETER (in) .168.5/12.25
LOCATION _Pasadena, Califgornia GROUND LEVEL ELEVATION (ft) _1083
GEOLOGIST/ENGINEER .M. Cutler, M. Barnes TOTAL DEPTH OF HOLE (ft) .605
DRILLING COMPANY _Beylik DEPTH TO WATER (ft) _108.6

DRILLING METHOD _Mud Rotary DATE (start/finish) _£-31-90 to 2-6-90

DEPTH

DESCRIPTION AND NOTES

(ft)

WELL/BORING
COMPLETION

OvA (ppm)
% LEL
000R

MOISTURE

SYMBOLS

USCS SYMBOL

SAMPLE #
SAMPLES

(8]} o [83)
n [ (@]
o o o

[} 8]
(3} W
o (&

a
~
o

81}
o e
(&

llllllllllll‘ll]jllI]lllIIIIII'l11l|l1lllilll‘('|‘]ll‘l'llllll‘l'llllllll'lllllllll‘l‘ll|l'l|l1llllll

o
o
o

=7|SP] SILT. CLAYEY. OLIVE-BROWN

F=|M] SAND. MULTICOLORED :
- medium to coarse grain. subangular-angular. poorly -
sorted.

—7|SP| SILYT. CLAYEY. OLIVE-BROKN

—={M_| SAND. MULTICOLORED

- medium to coarse grain., subangular-angular, poorly -
sorted.

BOULDER

5P| SILT. CLAYEY. OLIVE-BROWN

CL| CLAY, SILTY, OLIVE-BROWN

SAND, MULTICOLORED -
-medium to coarse grain., subangular-angular. poorly
sorted.

SP| SILT. CLAYEY. OLIVE-BROWN

CLCl CLAY, SILTY, OLIVE-BROWN

SAND. MULTICOLORED -
medium to coarse grain, subangular-angular, poorly
sorted.

BOULCER -

LT

#2 SAND

304-S5 SCREEN

[81]
(=]
o

N

CL| cLAy. SILTY. OLIVE-BROWN
SILT. CLAYEY., OLIVE-BROWN ) -

(&3]
H
o
LC STEEL CASING

v
o P

SP| CLAY. SILTY, OLIVE-BROKN
CLl GRANITIC ROCK, LIGHT BUFF
hard. 7% mafics. -

(=4

o

z
i

3

GR
#7] (granitic basement rock encountered at 556 fr.)
GR| GRANITIC ROCK, LIGHT BUFF

&l 7% mafics. i

—~1GR| SILT. CLAYEY., OLIVE-BROWN
—1| GRANITIC ROCK, LIGHT BUFF
- hard, 7% mafics. -

BENTONITE SEAL

=7JGR| SILT, CLAYEY. GRAY-GREEN

—1Wi] CLAY. SILTY, OLIVE-BROWN

. GAANITIC ROCK, LIGHT BUFF -
hard, 7% mafics.

o
o
z
RRRARARARARRRRRINANRNANIRIRRNNT ll‘l'll.l.llllllh AN ARARARARAARARAT

[e=]
o
P4
I
Heb 4 4 H4 b 4 Hd 4+

GR] GRANITIC ROCK. LIGHT BUFF
hard, 7% mafics.

+

{"s0i1-4-7" collected on 2-6-30)

+|
b,

+
|




EBASCO ENVIRONMENTAL

WELL NO. MW-4

Illlllllll'

PROJECT _JAL ESI DRILL HOLE DIAMETER (in) _18.5/12.25
LOCATION _Pasadens, Caljfarnia GROUND LEVEL ELEVATION (ft) _1083
GEDLOGIST/ENGINEER _M. Cutler, M. Barnes TOTAL DEPTH OF HOLE (ft) _605
DRILLING COMPANY _Beylik DEPTH TO WATER (ft) _108.6
DRILLING METHOD _Mud Rotary DATE (start/finish) _1-31-90 to 2-6-90
* lonlE Wi n g
T wivigld|gslP| 8 |=
e WELL/BORING ; AN hle o DESCRIPTION AND NOTES
o~ COMPLETION Z ||| gl & In
o |9 gl
o 48
500 A

[=]
o
=z

;

/ T 16R| GRanTTIC ROCK. LIGHT BUFF
A |+, hard, 7% mafics.
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£ 3 Uestboy 8 MP System
A W y 4

InstrumentsInc./” - Casing Installation Log
4 S
Project: N asa JEr  fRoPuision . éeamroajl/fsASCO WBRef.___ 650
Location: /%SADEA/A; LALIFoRN 1A Hole No: AN -4 Installed by: £&/KS /i EBagnes
» /”
Hole Depth:___ 605"  MPDepth:__547' _ Hole Diometer; /Z%IA‘ sreer Date insfclled:_/féé.éé/L ,
Measurement Datum: ERevus Sueace. ﬂsfé/#cr) Datum Elevation:_ Date Drawn: 5 L%
. _ Geologic &*ﬁ Serial No.] Fincl Pack c t Joint
D}ptm Geological Description tog ,N'ﬂlg 43} Batch No. Pre;ge/?/il::na ommenjpbléllfua J-,?ﬁ{:,,
o TEMPDR‘)RV 7” ,?”;’ﬁ 3! g A E L ARAgLIC 67'//{f‘.:: R 2 .
EXIEnsion A H 08 - Wédb’?pm- b8 10is 1817 v | v
o " 6% Feble 7 100pslB 16 | ¥
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Measurement Datum: __Grows 5”%65/'49#4#' Datum Elevation: Date Drawn:_/Z5. /g[zo(
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WELL MW-5

BORING LOG AND WELL COMPLETION DIAGRAM
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WELL CONSTRUCTION LOG

SURFACE ELEV (ft. above MSL): 1072.20
CASING ELEYV (ft. above MSL): 1071.60

WELL NUMBER: MW-5

WELL TYPE: Shallow Groundwater Monitoring Weill

Traffic

Filter Pack —»

Li\shared\everyone\ipl2\boreloglasbu

Box
y

Screen

ilts\shallow.xls

¢Ground Surface

DRILLING SUMMARY
DATE COMPLETED: 2/12/90 to 1/13/90
DRILLING COMPANY: Beylik
DRILLING RIG TYPE: Air Percussion
TOTAL DEPTH DRILLED: 145 &t.
CONSTRUCTION DETAILS
BOREHOLE DIAMETER: 11 in.
TOTAL WELL DEPTH: 140 ft.
BILANK CASING TYPE: Low Carbon Stee!
BLANK CASING DIAMETER: 4-in.
TOTAL BLANK CASING LENGTH: 90 ft.
SCREEN TYPE: Stainless Steel
SCREEN SLOT SIZE: 0.010-in.
SCREEN LENGTH: 50 f.
SUMP LENGTH: 51
PROTECTIVE CASING STICKUP: None
GROUT MATERIAL: Volclay
SEAL MATERIAL Bentonite
FILTER MATERIAL: #2 Sand
COMMENTS:




EBASCO ENVIRONMENTAL

WELL NO. MW-5
PROJECT JPL EST DRILL HOLE DIAMETER (in) _1f
LOCATION _Pasadena, California GROUND LEVEL ELEVATION (ft) 1070
GEOLOGIST/ENGINEER _M. Cutler, M. Barnes TOTAL DEPTH OF HOLE (ft) _149
DRILLING COMPANY _Beylik DEPTH TD WATER (ft) 98.43
DRILLING METHOD _Percussion Hammer DATE (start/finish) _2-=12-90 to 2-13-G0
. *lalzl | |¢] 2 |8
- < .
o WELL/BORING E g[2]5 g ARG DESCRIPTION AND NOTES
a= COMPLETION Z [2l<{>=|®(8]5 |8
S |lol= Qo
© 8
— 0 - - -
o - Ml g *.’*.|SHI SAND, OLIVE-BROWN z
o € V0 I VA 3 KK coarse-fine grained. subangular. paorly sorted. z
— D D) 0|0 |NJSM},- .. ahundant gravel -
F = & W :
C o |9 E 5-1[5 *’1 | ("s0il-5-1" collected at 9 15 on 2-12-90) :
— 10 Q Q o Tem -
s A B A 2 o.-+.[SW| saND, OLIVE-BROWN -
- " d " bat ‘e fine-coarse grained, subangular, v.poorly sorted,
— & & 0[O |N|SMf,-o abundant cobbles up to B cm. -
» W o g :
20 sl |a IET E
C b . b . ... SAND, RED-BROWN z
o Q Q ‘e d fine-coarse grained. subangular., v. poorly sorted, -
- q] q] 0 10 IN [SME,-., abundant gravel up to 3 cm. -
0 |3 [ 2 z
3 b I N g "« |SW] sanD, RED-BAOWN E
- o - N T d fine-coarse grained, subangular, v. poorly sorted, :
— .u"“;. f > S 0|0 (N SMI',:.’.: occasional gravel up to 3 cm. -
E 15 W[ 3 z
- 4 S |« qQ| — -
S I I 3 . "+|SW| SAND. RED-BROWN :
o < S AL fine-coarse grained. subangular, v. poorly sorted,
— ) [ 0 [0 [N [SM,-. occasianal gravel. -
- N . -
F o P N 5-2[% =1 | ("s0i1-5-2" collected at 10:00 on 2-12-80) :
F - 'S »..|SW| SAND, RED-BROWN -
o - ) ) ‘e d fine-coarse grained, subangular-subrounded, poorly :
— P_ f! éﬁ, 0 [0 [N ISM-: sorted, abundant gravel up to 2 cm -
C » - o . ey it
- 60 3 ll.h' - Lk =z
r A L] 3 *.'*.|SN| SAND, TAN-MEOIUM BROWN :
E ) ol [ e o fine-coarse grained. subangular. poorly sorted. "
- ‘%‘ b ;| § 0|0 [N |SM, . abundant gravel up to 2 cm. -
: S Y - :
70 |9 v, B | : =
s a v % * [=]SW| saND. SILTY. TAN :
- 3 é é .% ‘aZICL fine-coarse grained. subangular. poorly sorted. :
~ F' 0|0 |N |DR[, = some gravel., boulder at 73 ft., and -
: Q : : T | cuaY. Taw :
L < o = -
80 o = -
C 8 o . .*.|SN] SAND. TAN-AED BROWN :
o _L ‘e o fine-coarse grained. subangular. poorly sorted. -
—~ — S DRI Rt A some gravel. boulder at 84 ft. -
of 2 —_ (% .
s & p— o - :
~90 3 —_ » T 5m -
o -_ MRS SAND, OLIVE BROWN-RED BROWN -
s n — G medium-coarse grained, subangular-angular, poorly =
—~ i‘ p_— - 010 IN |-, sorted. occasional gravel up to 1.5 cm. -
: 100 ! — 53 Yl <4 | (*s0i1-5-3" collected at 15 30 on 2~12-90) -




EBASCO ENVIRONMENTAL

PROJECT
LOCATION
BECLOGIST/ENGINEER
DRILLING COMPANY
DRILLING METHOD _FPercussion Hammer

JPL EST

Pasadenad, Caljfornja

M. _Cutler, M. Barnes

Beylik

WELL NO. MW-5

DRILL HOLE DIAMETER (in) _11
GROUND LEVEL ELEVATION (ft) _1070

TOTAL DEPTH OF HOLE (ft) _145

DEPTH TO WATER (ft) _98.43

2-12-90 to 2-13-9p

DATE (start/finish)

[T

* ln|E Yl o g
o wlblglad|s|2] 2 |E
&g WELL/BORING §:’ Y i sla g (o DESCRIPTION AND NOTES
o COMPLETION < |x|x|» § 519
w 3 Q
- 100 — 5 : -
: — -T JSM| sanp. sILTY. BROWN -
o -— . medium-coarse grained. subangular-angular. poorly -
— of— 010 N WT sorted. occasional gravel up to 1 cm. -
— 110 1—} =
o < I . SANO, SILTY., BROWN z
o W R . coarse grained. subangular. poorly sorted. -
o § L — 0Jj0|N occasional gravel up to 1.5 cm. -
o @ o z
F o Q1T :
120 1 9 g L 8 =
C E Ll e— S SAND. SILTY. _BRDHN -
o M Q- ]—m coarse grained. subangular, poorly sorted, -
— o | — q 0{0|N occasional gravel up ta 2 cm. =
: Bl= : :
- 130 1= ~
C Sk|=} *.*.|SW| SaND, MULTICOLORED :
- of “e o coarse grained, subangular, moderately sorted. -
— ' 0|0 |N |WT|,-.. occasional gravel. =
?_140 5-4< "' (*s0i1-5-4" collected at 12: 00 on 2-13-90) __
[ *.'*.|SW] SaND, MULTICOLORED :
- ‘e d coarse grained, subangular, moderately sorted. z
- X 0j0 N |WTF—= occasional gravel. =




WELL MW-6

BORING LOG AND WELL COMFPLETION DIAGRAM

ED10111\E10510-6.SNA



WELL CONSTRUCTION LOG

WELL NUMBER: MW-6

WELL TYPE: Shallow Groundwater Monitoring Well

SURFACE ELEV (ft. above MSL): 1189.09

CASING ELEV (ft. above MSL): 1188.52

DRILLING SUMMARY
Traffic Box
\4 ¢Gmund Surface _ DATE COMPLETED: 2/12/90 to 1/13/80
DRILLING COMPANY: Beylik
Concrete
4 ft. . DRILLING RIG TYPE: Air Percussion
TOTAL DEPTH DRILLED: 247 ft.
AN Borehole
Grout CONSTRUCTION DETAILS
BOREHOLE DIAMETER: 11in.
TOTAL WELL DEPTH: 245 f.
Casing
BLANK CASING TYPE: Low Carbon Steel
BLANK CASING DIAMETER: 4in.
179 ft. TOTAL BLANK CASING LENGTH: 195 ft.
pus Seal SCREEN TYPE: Stainless Steel
185 ft. SCREEN SLOT SIZE: 0.010-in.
Filter Pack ——p SCREEN LENGTH: 50 ft.
195 ft.
SUMP LENGTH: None
Screen
PROTECTIVE CASING STICKUP: None
GROUT MATERIAL: Volclay
SEAL MATERIAL Bentonite
FILTER MATERIAL: #2 Sand
245 ft.
Sump\ COMMENTS:
ust
At
L\shared\everyone\jpl2\borelog\asbuiltsishaliow.xis




EBASCO ENVIRONMENTAL

WELL NO. MW-6

PROJECT _PL ESI DRILL HOLE DIAMETER (in) 1
LOCATION _Pasadena, California GROUND LEVEL ELEVATION (ft) _1189
GEOLOGIST/ENGINEER M. Cutler, H. Papenguth TOTAL DEPTH OF HOLE (ft) 247
DRILLING COMPANY _Beylik DEPTH TO WATER (ft) _205.8 :
DRILLING METHOD _Percussion Hammer DATE (start/finish) _2-15-90 {0 2-24-90
3
- -
o w |8)5|als|8] 3 |2
a® WELL /BORING = g1=2 o @ |® DESCRIPTION AND NOTES
we & sia
o COMPLETION < |<j<]an 5% ls
& |93 (o 3
=0 - N - -
- -‘—E’i o g o.'*.|SW| sanD. SILTY. BROWN
L g 1 v . o medium grain., silty. subangular. moderately sorted,
- L L 0 {0 N |SM,-., abundant gravel and cobbles. -
- Q Q W
- 10 @ Q! [ Bty (*soil-6-1" collected at 14: 45 on 2-15-90)
: NS §5'1Z ».+.[SH]| sanp, siLtv. BROWN
- . . S "oi " - medium grain. subangular. moderately sarted.
- B G, 0 {0 |N[sM,- -
» A_q l.q A
F I Bt
— 20 - . b . ot .
- N N *.'*.|SW] SanD. SILTY. BROWN-RED BAOWN
r 'q~ q ‘e d medium grain, subangular, moderately sorted,
— L L 0 JO [N [SM, . occasional gravel. , . -
C " "q
E—30 & & arl :. -
C bd e *.-*.|SW| saND. SILTY. BROWN
- O {b ‘e d fine grain, subangular, moderately sorted.
- A o 0 {0 |N |SM],-..: occasional gravel up to 1 cm. - L
g §
— 40 s . ;. . -
: 4 [ +.-*|SW] SaND. SILTY. BROWN
- & & N fine grain, subangular, moderately sarted,
- g % I olo|N|sM-- occasional gravel up to 1 cm. -
- 5] . < D
o 50 3 _a ;ID % Pty ("s0il-6-2" collected at 15 20 on 2-15-90)
F g2 18 1y o |62 = * |SK| sanp, SILTY. BROWN
I i Q QU x ‘e d fine grain. subangular. moderately sorted.
- © Ay Pd S 0{0 N SMT,'-.',- occasional gravel up ta 1 cm. -
- Q . . .
: - & & § ...‘ -
— B0 L h,; o -
C o &) o.o.|SN| SAND, SILTY., BROWN
; b L ‘e e fine grain. subangular, moderately sorted.
— o o 0 {0 [N |sM,-.. occasional gravel up to 1 cm. -
C Q] |<] ‘o a
~70 - -, e .
C 4T . 2|SN| SAND. SILTY. BROWN
= E.-. I'.ﬁ' ‘e’ fine grain, subangular, moderately sorted,
- L% o 60N accasional gravel up ta 1 cn. -
o o) o .. .
o ; b | . .
£ 80 o o -
3 Q I © |o--s.|SW| sanp, sILTY, BROWN
o L f_ e d fine grain, subangular. moderately sorted,
— 'q "d 00 |N[SM,-. 0 accasional gravel up to 1 cm. -
C ) & 4 4
90 b d ﬂ‘.; [ -
- o o *.5.|SWN| SaND. BROWN
| b b ‘e d medium grain, subangular, moderately sorted,
- 9 O 010 IN [SM[.-..- occasional gravel up to 2 cm. -
F q = - BOULDER
- .~ . [
C 100 |- - - J__ . T___ ("s0il-6-3" collected at 16: 40 on 2-15-90) - N




EBASCO ENVIRONMENTAL

WELL NO. MW-B

PROJECT .JPL ESI DRILL HOLE DIAMETER {in) .11
LOCATION _Pasadena, California GROUND LEVEL ELEVATION (ft) _1189
GEOLOGIST/ENGINEER .M. Cutler, H. Papenquth TOTAL DEPTH OF HOLE (ft) 247
DRILLING COMPANY _Beylik DEPTH TO WATER (ft) .205.8
DRILLING METHOD _Percussion Hammer DATE (start/finish) _2-15-90 to 2-24-90
* lnlE wlow g
5 T EIHEISRHERE
ad WELL/BORING & Y Sia Q | DESCRIPTION AND NOTES
- & 8 -
o COMPLETION < &= g5 (8
© 8
- 100 |+ —m—m T -
2 NEE 6-3p< »-+’|SN| sanp. BROWN
o ™ - " o’ q medium grain, subangular., moderately sorted, :
— Ay A 0|0 N jSMl,-. - occasional gravel up to 2 cm. -
o Q Q
: 5.. g.. .0. L
-1 10 dq d Cna -
C & [ *."*.|SN} SaND, BRONWN
- ;'J v e o medium grain, gravely, subangular, moderately
— 5 o 0|0 N (SM,- sorted. -
o - = o d
— 120 o I A o -
o Q Q >."*.|SH} SAND. BROWN
o n.‘J !.'< ‘e d medium grain, gravely, subangular, moderately
— . . Q|0 [N ISMl,- - sarted. -
C L] llb
o 130 L o Y
3 g A P o."+.|SW| sanp. BROWN )
o % o Ql ~ ‘e’ d medium grain, gravely, subangular, moderately
— S g q § GO [N[SM-.s sorted. -
: & b bl S o
P10 3 I R U B~ -
u @ (B & § SAND, SILTY. BROWN
- O ™4 | ] fine to coarse grained. occasional pebbles and
- ~ D o < G {0 |N cobbles of granitic rack. -
. T BOULDER
F 450 . .9 6-4< g ("s0il-6-4" collected at 8: 00 on 2-16-30} _
- J 3 .-~ |SK| SAND. SILTY. BROWN
C L . A A .
- g P-4 “ed fine to coarse grained, occasional pebbles and
— & P 0 {0 [N SM‘,:.'.: cobbles. -
C 160 I~ i -
- . *."*.|SN| SanD. SILTY, BROWN
X . L o ‘e’ fine to coarse grained. occasional pebbles and
— qQ qQ = 0 |0 IN |SM[,-. cobbles. -
: Pl fd |2 e
[ 170 Y ; E : '.: -
C N D s *.s.|SW| SAND. BROWN
- b‘ a‘ S "o e very fine to coarse grained. poorly sorted,
- + 5 E 3 010 [N |SM[.-. occasional gravel to cobbles. -
5 cRCES:
180 |2 7 Z ‘_, ~Tiau] SAND. BROWN -
o 2 % / t:--— very fine to coarse grained, abundant silt and
- S Y 7 X ololn clay. few pebbles, and _
o & Al SILT. CLAYEY., BROWN-GRAY
I |
C 3 GRANITIC ROCK -
- S
o 190 |8 g SAND. BROWN
r “ fine ta very coarse grained. abundant subrounded
— — Y 0j0|N gravel. -
C —_— BOULDER
:_200 —_— _l_ 5___52 ("soil-6~-5" collected at 14: 15 on 2-16-90) ) _




EBASCO ENVIRONMENTAL

WELL NO. MW-6

PROVECT _JPL _ESI
LOCATION _Pasadena, California
GEDLOGIST/ENGINEER _M, tler, H. Papenquth

DRILLING COMPANY _Beylik

DRILLING METHOD Percussion Hammer

DRILL HOLE DIAMETER (in) _1{

GROUND LEVEL ELEVATION (ft) 1169

TOTAL DEPTH OF HOLE (ft) 247

DEPTH TO WATER (ft) 205.8

DATE (start/finish) _2-15-90 to 2-24-90

* ln|E Wl ow g
Es " HECHEERE:
o WELL/BORING ;‘ = g 0 g |0 DESCRIPTION AND NOTES
a8~ COMPLETION 2 [Z|<|»|®|81 % |o
o |93 Sl |o
8
200 [+ — T . -
o J— *.".|SW| SAND. BROWN -
- —_— : fine to medium grained. abundant silt and clay. -
- -— olo|N moderately sorted, abundant biotite. some -
C -_— . metamorphic rock fragments. z
- 210 p— R BOULDERS b
o _ s SAND. BROWN z
- — . fine to medium grained. abundant silt and clay. -
— —_ 0|0 [N moderately sorted. ahundant biotite. occasional —
o 3 — e igneous and metamorphic rock fragments. -
o 220 W p— A3 BOULDERS -
F ] p— S so.|SW| sanp. SILTY. BroWN :
o w0 —_— & .l coarse grained, abundant clay, moderately sorted, -
[ ‘p — o D0 INISM .. ignecus and metamorphic rock fragments. abundant ~
o 3 —_ * o gravel up to 8mm. :
o b — KR -
o — " .,
C- 230 _ : =
o — P SAND, SILTY, BROWN z
- —_— et coarse grained. abundant clay. moderately sorted., -
o —_— 0|0 N |WT[,-.\ igneous and metamorphic rock fragments. abundant —
o — gravel up to Bmm. z
24 J— s -
o 240 —_ *.C0 ORI SAND. SILTY. BROWN N
- —_— et coarse grained, abundant clay., moderately sorted, -
o e 6-8[>0 |0 |N |wTl,-., ignecus and metamorphic rock fragments, abundant —
N N ST Y gravel up ta 8mm. z

("*s0il-6-6" collected at 8: 10 on 2-23-80)




WELL MW-7

BORING LOG AND WELL COMPLETION DIAGRAM

ED101111B10510-6.SNA -



WELL CONSTRUCTION LOG

WELL NUMBER: MW-7

WELL TYPE: Shallow Groundwater Monitoring Well

SURFACE ELEV (ft. above MSL): 1213.43

CASING ELEV (ft. above MSL): 1212.88

Traffic Box \M

JGmund Surface

Casing

Filter Pack —

L:\sharedieveryaneljpi2iboreloglasbuiltsishallow.xls

DRILLING SUMMARY
DATE COMPLETED: 2/28/90 to 3/5/90
DRILLING COMPANY: Beylik
DRILLING RIG TYPE: Air Percussion
TOTAL DEPTH DRILLED: 276 ft.
CONSTRUCTION DETAILS
BOREHOLE DIAMETER: 11in.
TOTAL WELL DEPTH: 275 ft.
BLANK CASING TYPE: Low Carbon Steel
BLANK CASING DIAMETER: 4in.
TOTAL BLANK CASING LENGTH: | 225 ft.
SCREEN TYPE: Stainless Steel
SCREEN SLOT SIZE: 0.010-in.
SCREEN LENGTH: 50 ft.
SUMP LENGTH: None
PROTECTIVE CASING STICKUP: None
GROUT MATERIAL: Volclay
SEAL MATERIAL Bentonite
FILTER MATERIAL: #.2 Sand
COMMENTS:




EBASCO ENVIRONMENTAL

PROJECT L _£SI

WELL NO. MW-7
DRILL HOLE DIAMETER (in) 14

LOCATION Pasagena, California

GROUND LEVEL ELEVATION (ft) 1213

TOTAL DEPTH OF HOLE (ft) 276

GEOLOGIST/ENGINEER M. Cutler
DRILLING COMPANY _Beylik

DEPTH TO WATER (ft) 236.2

DRILLING METHOD Percussion Hammer

DATE (start/finish) _2-28-90 to 3-5-90

* lnlE ¥l w g

- widlgldls|3] 2 |2

&': WELL /BORING ;’ A = 8 o g | DESCRIPTION AND NOTES

o™ COMPLETION < |=|=|" § =9

w o g

-0 - -
o SO X e 1l K —1SC] SAND, BROWN
- & V3 v ] very fine to coarse grained. abundant silt and :
- ) fa 1 010 |NISM __ clay. subangular. poorly sorted, common gravel -
L == = u . — and pebbles.
u 10 O O W 7-1 — ("soil-7-1" collected at 1%: 00 on 2-28-90)
- 9 3 2 —{SC| sanp. BROWN -
o °d r-< Q s very fine to coarse grained. abundant silt and
— P o 0 {0 N |SM__ clay. poorly sorted. common gravel. -
C b L’.; |
L. 20 D D -
» . . —{SC| sanD. BROWN
o Q) O] | very fine to medium grained, abundant silt and
(— Y Q| 0 {0 (N [SMl__ clay. poorly sorted. abundant cobbles of granite -
o - - . rock. -
o 30 K ' —
3 NN - —1SC| sanp, BRONN )
o H 5 5 ] very fine to coarse grained. abundant silt and
- D b 010 {N{SML__ clay. subangular. poorly sorted. abundant pebbles -
o ~ ~ . — and cobbles.
E— Q) O -

40 q Q -
C :J B - —{SC| SaAND. BROWN
s : < ] very fine to coarse grained. common silt, abundant
- g (L) o 0|0 N |SM__ gravel and pebbles. -
- B L4 § -
Fs0 (© 18 ¥ & 7-2[X] (*s0il-7-2° collected at 11:50 on 2~28-90) -
C g (o o > - —{SC] SAND, BROWN
- Iy . x ] very fine to coarse grained. common silt. abundant
- » Q 9 Q 0|0 {N oM gravel and pebbles. -
o Qo P, p.” § . — BOULDERS
- = N S L
F- 60 o & -
- o L —{SC| SAND, BROWN
E a q fine to very coarse grained, abundant pebbles and
o b . > . 0{0|N cobbles. -
C .Q .9
C-70 N < _ -
o P d r p SANQ. BROWN
E . . fine to very coarse grained, abundant pebbles and
C -3 ib_ 0|0 |N cobbles. -
o b g LW
60 o
— b . b -
C Q of SAND, BROWN
- a ;a- ‘very fine to coarse grained., abundant silt.
- - L 0|0 N subangular. poorly sorted. common gravel. -
: » g
: o o
C- 90 2, =) -
- ¥ ¥ SAND. LIGHT BROWN
- o o fine to very coarse grained, subangular. poorly
- '6 PQ 4 0|0 |N sorted, loose, abundant gravel. -
- o) .
F g0 [ & & L |73 (*s0i1-7-3" collected at 1 05 on 2-28-90) -




EBASCO ENVIRONMENTAL

WELL NO. MW-7

PROJECT _JPL ES] DRILL HOLE DIAMETER (in) ._if
LOCATION _Pasadens, California GROUND LEVEL ELEVATION (ft) _1213
GEOLOGIST/ENGINEER .M. Cutler TOTAL DEPTH OF HOLE (ft} 276
DRILLING COMPANY _Beylik DEPTH TD WATER (ft) _236.2
DRILLING METHOD . Percussjon Hammer = DATE (start/finish) _2-28-90 to 3-5-90
. =lalzl | |¢| B
— >
gL WELL/BORING ‘f;’ g|=]S g ale (s DESCRIPTIGN AND NOTES
=3 COMPLETION < |x]x|» § =14
]
8 g
3 0\ 33 T 79 SM| SAND, BROWN E
- - . - fine tao very cearse grained. subangular. poorly -
— O O 0 {0 |N {SM sorted, common silt., common gravel and pebbles. -
- Q Q :
C 10 s.c P..‘q 0, z
1 8| |e - —ISC| sanp. BROWN -
o NS % . fine to very coarse grained. subangular. poorly :
- A a‘ olonjsMl_~ sorted, with trace silt and clay. =
o X ” - BOULOERS z
L > - - -
o .9 .S Z
r 120 Q' Q' - —1SC| SAND, BROWN :
o p.* p.* — - fine to very coarse grained, subangular, paorly -
ol N S 00 {N{DRL ] sorted. common silt. abundant pebbles and cobbles. —
» L] 1] . — o :
- 130 L b — -
3 vy N SAND, BROWN
- FQ' Q‘ fine to very coarse grained. subangular. poorly :
C Q q olo sorted, with trace of clay and silt. -
C :< :nd
. 140 . . -
" & G SAND. BROWN
- 9 g L ~ fine to very coarse grained, subangular, poorly
- = o o S 010 sorted, common silt, common gravel and pebbles. -
- ‘é‘ | - g
L 150 | -9 o T 7‘42 (*s0i1-7-4" collected at 14: 15 on 2-28-80} -
C A Ot [ o B SAND. BROHN '
- ; i ‘g d fine to very coarse grained, subangular, poorly
- o & © § 8]0 sorted, common silt, common gravel and pebbles. -
F T B s
— 160 8 & BOULOER -
- g " SAND, BROWN
- S . fine to very coarse grained. subangular, poorly
— Q Q ojo sorted, common silt, common gravel and pebbles. T
E 70 4 I3
2 NN SAND. BROWN
o A N tine to coarse grained. abundant silt, subangular,
— 5 & 010 poorly sorted, common gravel and pebbles. -
of P o -
E Q o
— 180 Q' Q' -
o ! % B, ' SAND, BROWN
- 9 9 fine to very coarse grained. abundant silt,
— & G [l ] subangular, poorly sarted., abundant gravel to -
C W % cobble sized granitic rocks.
u It o
190 : : -
- 9 0 Fq' SAND. BROWN
- - - fine to very coarse grained, abundant silt,
— 9 Q 0|0 subangular, poorly sarted, abundant gravel and -
u P P d cobble sized rocks.
L o00 |- l‘j i L [7-5(X] ("s0i1-7-5" callected at 16: 60 on 2-28-80} -




EBASCO ENVIRONMENTAL

PROJECT _oJPL_ESI

WELL NO. MW-7
i DRILL HOLE DIAMETER (in) 11

LOCATION _Pasadens, California

GROUND LEVEL ELEVATION (ft) {243

TOTAL DEPTH OF HOLE (ft) 276

GEOLOGIST/ENGINEER _M. Cutler
DRILLING COMPANY _Beylik

DEPTH TO WATER (ft) 236.2

DRILLING METHOD Percussion Hammer

DATE (start/finish) .2=28-90 to 3-5-90

* lo|E Wl o g

£ MEIHEEEIERE:

ad WELL/BORING & [ gl b 'J, g v DESCRIPTION AND NOTES

g= COMPLETION E NI

& |93 Pl g

- 200 - -
s o o SAND. BROWN
o P - P - fine to very coarse grained. abundant silt. :
- A .9 0N subangular. poorly sorted. abundant gravel and -
- : 2 2 _]P. cobble sized granitic rocks.
£-210 : -
C & % Z 2 ] SAND, BROWN
- S -4 = ﬂ fine to very cparse grained. abundant silt.
- . " - 010 1IN subangular, poorly sorted. abundant gravel and -
u % 5“ cobble sized granitic rocks.
F220 | & ly -
- 0 o - SAND. BROWN
- 3 — fine to very coarse grained, abundant silt,
- -+ — £ 010 {N|DRL_ subangular. poprly sorted. abupdant silt and clay. -
C — u . — common pebbles of granitic rocks.
; 230 JE— b BOULDER
3 — - —J5C| sanp. BROWN
- b — * fine to very coarse grained. abundant silt,
I~ J— 0|0 |N gz_'_",_ subangular. poorly sorted. abundant clay. pebbles. -
C —_— = | . - and cabbles. and boulders of granitic rocks.
- 540 — — . BOULDER
o — Q SAND. BROWN
- > - < fine to very coarse grained, with abundant silt anc
- & —_— “ 00N gravel. N
C § pa— g BOULDERS
- o50 | 9 p— 7-6[< (*s0i1-7-6% collected at 10: 00 on 3-2-90) -
N a — SAND, BROWN
o & — fine to very coarse grained. abundant silt.
~ 8 o o0 |N subangular, poorly sorted. abundant cobbles. -
N — B8OULDER
— 260 _— .
o — . SAND, BROWN
N - ‘e d medium to coarse grained, subangular to
[— — 0 {0 [N |ST[.-..- subrounded, moderately sorted, abundant cobbles. -
570 — .~..] | BOULOER
C — *.°*.|SH} SAND. BROWN :
o p— 7_72 e medium to coarse grained, subangular, moderately
— - 2 0 {0 |N|ST[ . sorted. abundant cobbles.
o BOULODER
- (*s0il-7-7" collected at 8: 10 on 3-5-90)




WELL MW-8

BORING LOG AND WELL COMPLETION DIAGRAM

ED10111\B10510-6.SNA



WELL CONSTRUCTION LOG

WELL NUMBER: MW-8

WELL TYPE: Shallow Groundwater Monitoring Well

SURFACE ELEV (ft. above MSL): 1140.22

CASING ELEV (ft. above MSL): 1139.53

Traffic Box

Filter Pack —»

Screen

Sump\

L:\shared\everyone\jpl2\boreloglasbuittsishatlow. xis

DRILLING SUMMARY

DATE COMPLETED: 10/29/92

DRILLING COMPANY: Beylik

DRILLING RIG TYPE: Air Percussion
TOTAL.DEPTH DRILLED: 220 ft.
CONSTRUCTION DETAILS

BOREHOLE DIAMETER: 10.75 in.

TOTAL WELL DEPTH: 205 ft.

BLANK CASING TYPE:

BLANK CASING DIAMETER:

TOTAL BLANK CASING LENGTH:

SCREEN TYPE:

SCREEN SLOT SIZE:

SCREEN LENGTH:

SUMP LENGTH:

PROTECTIVE CASING STICKUP:

GROUT MATERIAL:

SEAL MATERIAL

FILTER MATERIAL:

COMMENTS:

Stainless Steel

4.5 in.

155 fi.

Stainless Steel

0.010-in.

50 ft.

None

0.5-foot

None

Bentonite

#2/12 Sand




EBASCO ENVIRONMENTAL

Monitoring Well 8 -

PROECT et Aopulsion Labaratory DRILLING METHOD _Qval-%ell air percussion
LOCATION Aear loading dock, Building 303 SAMPLING METHOD _Grab samples
GEOLOGIST fbb Teidt/B.6. Randolph SURFACE ELEVATION 1140.1

DRILLING CO .Layme Enviromental TOTAL DEPTH (ft) 20.0

DATE (start/finish) J027/R to 10/5/2 DEPTH TO WATER (ft) J%6.6

k=)

Well Sample
No,

Lithologic Description
Completion d Not

and Notes

Samples
Drill Pipel2

Sample
Breath Zn|&

Lithology
USCS Symbol

Depth (ft)

? ASPHALT - Pavement (3 inches thick).

MH-B-1a " Fes] | SAND (fi) - Fine to coarse sand with some fine
8 gravel and trace silt, orange—brown, slightly moist to
fo s, moist, medium dense.

Gray-brown from §° to 7°, no gravel.
Small pieces of wood.

SANDY GRAVEL - Fine to coarse sandy gravel, light
orange-brown, slightly moist, very dense,

Boulder at 14.5° to 17.5".

i
o

- 10 olojol:

G

Sols
°

—20 0j0jo0

VD000
0..0..0
.oot.‘ooi\ooi\oo’._*

Ispl SAND - Fine to medium sand, light gray-brown,
slightly moist, dense. -

SANDY GRAVEL - Fine to coarse sandy gravel with
gobbles, light orange-brown, slightly moist, very
ense. .

2@

—30 cloio0

R D D
L6260
A=A

..~.".l '.“.. o
w
e

'SP| SAND - Fine to medium sand with some coarse sand
and fine gravel, orange-brown, slightly moist, dense,
micaceous.

[
A
o
=]
o
=)
e
[
e

.
.

[ap| GRAVELLY SAND - Gravelly fine to coarse sand,
orange-brown, slightly moist, medium dense,

SAND - Fine to coarse sand with fine gravel
and occasional pieces of coarse gravel,
orange-brown, moist very dense, micaceous.

SANOY GRAVEL - Fine to coarse sandy gravel with
occasional cobbles, dark orange—brown and light
yeliow=-brown, slightly moist, very dense.

u MH-8-2A
S0 MW-§-28 [mm O |00

. ¥
e

)

6l

O

—-60 . cjojo

Yo 00!

SAND - Fine to medium sand with occasional fine

sP gravel and trace siit, orange-brown, slightly moist,
very dense, micaceous.

SANDY GRAVEL ~ Sandy gravel with cobbles and
small boulders, pale orange—brown to yellow-brown,
sl'i:?htlg moist to dry, very dense, micaceous.

SW| SAND - Fine to course sand with some gravel, light

sp] orange-brown, slightly moist, very dense, micaceous.

SAND - Fine sand with some medium sand, dark orange-
brown, slightly moist, very dense, micaceous.

SANDY GRAVEL - Fine to coarse sandy grave! with
occasional cobbles and small boulders, orange-brown
to reddish-brown, slightly moist, very dense,
micaceous.

R LX)

v

L-70 0Jjo0}0 |
G

2

;éi'."'-."-

. ®5 1O
P e '{\

=3
DD D TR

0.°0.70..0:20. N

PAC IO PAC %O %o 8 et

—80 0jo

.
A

.

G

o
O
O

000!

90 olo]

- 100

"

]

E




EBASCO ENVIRONMENTAL

Monitoring Well 8
PROJECT _kt Argpulsion Labaratory __ DRILLING METHOD _Qsal-wall air percussion
LOCATION Aear Joading dock, Bullding 303 SAMPLING METHOD 8@ sawles
GEOLOGIST A Deidt/B.6. Randolph SURFACE ELEVATION 4.1
DRILLING Co Layme Environmental TOTAL DEPTH (ft) 22.0
DATE (start/finish) IO/ to 10/%/%2 DEPTH TO WATER (ft) 180.6
OVA (ppm) —
g 22T Tl 8|8
g Well Sample [=2[&'1% 2 le Lithologic Description
5 Completion No. |Bl-lel5l 2 and Notes
a &1= ol +
& =Bl o 3
&b
—~100 8- ololol==9 .
W83 ™ :00/%|  Cobbles from for"to 1.
.0
L 0 4
o.'.'%
:0.0
- 140 ojojo 93‘(;; ]
). O,
' o. - 59 Cobbles and boulders from 112.5° to 123",
I ».9.0
0., 49
)
- 120 o{ofo 96‘5‘ .
?‘éﬁq Sandy fine gravel from 123' to 128°, slightly moist, very
L o'_-_'gq dense. .
;0.0 | Cobbles (boulder?) at 127",
- 130 olo|o>AspP .

GRAVELLY SAND - Gravelly fine to coarse sand with
trace silt, light orange-brown, slightly moist, very
dense, micaceous.

Occasional cobbles from 133° to 139",
- 140 ojojof.] ‘ .

Cobbles {small boulders) from 142" to 145",

.

ST

6P| SANDY GRAVEL ~ Fine to coarse sandy gravel with
cobbles occasional boulders, light yellow-brown to

- 150 MH-8-44 mm 0010 ?.'o?; orange-brown, slightly moist, very dense, trace mica.
C_#SP| GRAVELLY SAND - Gravelly fine to coarse sand with
- trace silt, dark orange-brown, slightly moist, very
dense, micaceous.
460 oflolo %t:eqasional cobbles or small boulders from 156° to -
- 170 ofo|o}- 4 i
,o/ GP} SANDY GRAVEL ~ Medium to coarse sandy gravel,
0. 44 dark orange-brown, moist, very dense.
0.0, Boulder at 173" to 178", '
)
EO_.O -
— 180 0 Y ,~°-o('; Encounter groundwater at 180"
‘.’-'-'a"‘
L B ).0.0 1
%
.0.0
— 190 I 4
"+ |SP} SAND - Medium to coarse sand with trace fine gravel,
| light brown, saturated, very dense.

200




EBASCO ENVIRONMENTAL

Monitoring Well 8 -
PROECT &t Aopulsion Labaratory DRILLING METHOD wl-mall air percussion
LOCATION Near loading dock, Building 303 SAMPLING METHOD _6ab samples
GEOLOGIST fub Tweidt/B.6. Reandolph SURFACE ELEVATION {40.1
DRILLING Co .Layne Environmental TOTAL DEPTH (ft) 220.0
DATE (start/finish) JWE/2 to 10/8/® DEPTH TO WATER (ft) 8.6
—_ OVA {ppn) -
2 AEREEIE
- Well Sample |=|Z'1% 2l Lithologic Description
5 Completion No. 21185 £ : and Notes
2 42188 5|8
fm] & &
- 200 un-e-gé F AR 52 -
8 ‘ /'sTi Cobbles at 203",
1 | GRAVELLY SAND - Medium to coarse sandy gravel,
e light brown, saturated, very dense.
—210 APy 7
_o"O'_c
.....:Q.
AR
o -0
& .. 0
—220 Total depth = 220 N
Natural gamma log completed 10/28/92
Static water level at 1686.68" bgs (0810, 10/28/92)
Converted to monitoring well on 10/29/92.
—230 .
]
240 .
— 250 .
— 260 .
—270 -
—280 -
—280 -J
- 300 ] :




WELL MW-9

BORING LOG AND WELL COMPLETION DIAGRAM

ED10111\B10510-6.SNA



WELL CONSTRUCTION LOG

WELL NUMBER: MW-9

WELL TYPE: Shallow Groundwater Monitoring Well

SURFACE ELEV (ft. above MSL): 1104.78

CASING ELEV (ft. above MSL): 1106.02

Traffic Box

p

¢Gn::und Surface

Concrete

Grout

Casing

Filter Pack —»
18 ft.

Screen

L:\shared\everyone\jpi2\borelog\asbuiltsishaliow.xls

DRILLING SUMMARY
DATE COMPLETED: 10/23/92
DRILLING COMPANY: Layne Environmental
DRILLING RIG TYPE: Air Percussion
TOTAL DEPTH DRILLED: 70 ft.
CONSTRUCTION DETAILS

BOREHOLE DIAMETER: 10.75 in.

TOTAL WELL DEPTH: 68 ft.
BLANK CASING TYPE: Sch 40 PVC
BLANK CASING DIAMETER: 4in.
TOTAL BLANK CASING LENGTH: 18 ft.
SCREEN TYPE: Stainless Steel

SCREEN SLOT SIZE: 0.010-in.
SCREEN LENGTH: 50 ft.
SUMP LENGTH: None
PROTECTIVE CASING STICKUP: 2.3-.
GROUT MATERIAL: None

SEAL MATERIAL Bentonite

FILTER MATERIAL: #2112 Sand
COMMENTS:




EBASCO ENVIRONMENTAL

MonitoringWell8 -
PROJECT bt Aropulsion Laboratory DRILLING METHOD _Qwl-well air percussion
LOCATION _In Aroyo near Building 103 SAMPLING METHOD @& samples
GEOLOGIST A leldt/B.6. Randolph SURFACE ELEVATION {1045
DRILLING CO Layme Enviramental TOTAL DEPTH (ft) 2.0
DATE (start/finish) /2% DEPTH TO WATER (ft) 247
VA (ppn) ]
) nl® &
ol [T = Sl o
Well Sample |[=|&1% =l 3la Lithologic Description
5 Completion No. B CEE: and Notes
g A28l = g
sl s
—0 : TTTISM| SILTY SAND - Silty fine to medium sand with some
MW=-0~1A |juem - gravel, pale brown, dry, medium dense, slightly moist
. at 4', trace mica.
MW-0-1B s
— 10 41010 Boulder at 10.5° to 12, T
- |SP| SAND - Fine to medium sand with fine to coarse
et gravel and occasional cobbles, yellow—brown, slightly
moist to moist, medium dense, trace mica.
- 20 ofofof:- .
Very moist at 25,
30 olslo Increase in gravel and cobbles. -
Xy Boulder 32° to 36".
Groundwater at 33" 1
- 40 5| [ol] -
! TTTIGH| SILTY SAND - Silty fine to medium sand with trace
11 gravel, yellow-brown, saturated, dense, trace mica.
50 o535 mmo)2]0L]) T
T GRAVELLY SAND/SANDOY GRAVEL - Fine to coarse
* 4 dGw|] sandy gravel, yellow-brown, saturated, dense, trace |
10, mica.
MR
- 60 ojJ|0f 0 . , .
-.-~1sp| SAND - Fine to medium sand with trace gravel,
- yellow-brown, saturated, trace mica.
L Fine sand with trace silt.
~70 glojop— Total depth = 70" bgs (10/22/92) ¥
Natural gamma log (10/22/92)
Static water level at 24.7° bgs (0730, 10/23/92)
Converted to monitoring well (10/23/82).
80 .
—90 .
— 100 3




EBASCO ENVIRONMENTAL

A Division of Ebasco Services Incorporated

3000 W. MacArthur Blvd., Santa Ana, CA 92704, (714) 662-4050

PROJECT NAME:
PROJECT OFS:
LOCATION:

EBASCO PERSONNEL:

WELL CONSTRUCTION LOG
JPL Phase | RUFS WELL NUMBER: __MW-9
JPL 3723.001 WELL LOCATION: __Arroyo Seco
4800 Oak Grove Dr. SURFACE ELEV (ft above MSL): __Approximately 1104.5
Pasadena, CA CASING ELEV (ft above MSL): ___1106.02

B.G. Randolph / Rob Tweidt

Protective Casing 2.3 FT

Ground Surface

AYAY
7 ol

'\
LAY

b
CI

1Y
o
'J

N e Lz

e

Seaads

~
i
(\

|E-12

~
-

~
L4 I\l

. -:SKr:‘l_’Cf‘KL

(LS

Concrete

h)
o~

Ve

Casing

Seal
FT

18 FT

Gravel Pack

Screen

Borehole

FT
70 FT

DRILLING SUMMARY
DATE: __1023/92
DRILLING COMPANY: __Layne Environmental, Inc.
DRILLING FOREMAN; ___Steve Johnson
RIG TYPE: __Portadrill 10 TLT-320
TOTAL DEPTH OF BORING; .70 fest
SURFACE CONDUCTOR CASING __None
(length, diameter)
DRILLING FLUID __Air_
CONSTRUCTION LOG
WELL TYPE: _Monitoring
BORING DIAMETER: __10.75 inches
TOTAL WELL DEPTH: __68fest
CASING TYPE: __ Sch. 40 PYC
CASING DIAMETER: __4 inches
CASING LENGTH; __20feet
SCREEN TYPE: __Stainless Steel Type 304
SCREEN SIZE: ___0.010 inches
SCREEN LENGTH; __50 fest
TAILPIPE LENGTH: __0.32 feet
CASING STICKUP; __1.5feet
PROTECTIVE CASING TYPE: __Low Carbon Steel
PROTECTIVE CASING STICKUP; __2.3feet
CENTRALIZERS: __None A
SEAL MATERIAL: ___Enviroplug 1/4" Bentonite Pellets
SEAL VOLUME: __ 5.72 cubic fest
FILTER MATERIAL: ___RMC Lonestar#2/12 Sand
FILTER VOLUME: __29.34 cubic fect
COMMENTS: ___ Used Six Bags Goncrete
_(Top Three Feet of Annulus)




WELL MW-10

BORING LOG AND WELL COMPLETION DIAGRAM

ED10111\B10510-6.SNA



WELL CONSTRUCTION LOG

WELL NUMBER: MW-10

WELL TYPE: Shallow Groundwater Monitoring Well

SURFACE ELEV (ft. above MSL): 1088.27

CASING ELEV (ft. above MSL): 1087.71

Traffic Box &

/Gmund Suiface

1t

AR Borehole

Fitter Pack ——p! "

155 f.

155 ft.
160 ft.

yone\jpl2\borelog\asbuiltsishallow.xls

DRILLING SUMMARY
DATE COMPLETED: 10/31/92
DRILLING COMPANY: Layne Environmental
DRILLING RIG TYPE: Air Percussion
TOTAL DEPTH DRILLED: 160 ft.
CONSTRUCTION DETAILS
BOREHOLE DIAMETER: 10.75 in.
TOTAL WELL DEPTH: 155 ft.
BLANK CASING TYPE: 0'-80' PVC; 85-105' SS
BLANK CASING DIAMETER: 4in.
TOTAL BLANK CASING LENGTH: 105 ft.
SCREEN TYPE: Stainless Steel
SCREEN SLOT SIZE: 0.010-in.
SCREEN LENGTH: 50 f.
SUMP LENGTH: None
PROTECTIVE CASING STICKUP: 0.5-in.
GROUT MATERIAL: Volclay
SEAL MATERIAL Bentonite
FILTER MATERIAL: #2/12 Sand
COMMENTS:




EBASCO ENVIRONMENTAL

Monitoring Well 10 -
PROJECT &t Aropulsion Laboratory DRILLING METHOD B.I-wall air percussion
LOCATION Between Buildings 190 and 201 SAMPLING METHOD _8°a) sawples
GEOLOGIST b _Meidt/B.6. Rancbioh SURFACE ELEVATION f{088.3
DRILLING CO .Layne Environeental TOTAL DEPTH (ft) 2.0
DATE (start/finish) 103V/% DEPTH TO WATER (ft) 6.1
OVA (ppm) ~
f N o & |8
& ol Sl o £
Well Sample |18 =i Lithologic Description
5 Completion T =1 bl Y 1 I e and Notes
8 al=|88] 7 2
5 1&
—0 [F5p| ASPHALT - Pavement (3 inches thick) il
) SAND - Fine to medium sand with trace fine gravel,
MH—10~1A oy light brown, fine to medium grained, slightly moist, .
MW-10-1B dense.
- 10 olofo}: -
S Boulder from 14° to 19",
- 20 o|ofo]s -
- Fine grained sand with trace silt.
- 30 ofofof] -
] Fine to medium sand with trace fine to coarse gravei.
- 40 olo|o}.. .
_::o‘: GP| SANDY GRAVEL - Medium to coarse sandy gravel,
5 69'9< slightly moist, dense.
. 00
= MW-10-2A .6 -
50 Mw-i0-28 [ O[©1 %467
--+15p| SAND - Fine to medium sand with some fine gravel,
H A light brown, moist, very dense.
60 ololo .,:.':‘ Trace silt. 7 .
“FT[Sw] SILTY SAND - Silty fine sand with trace fine gravel,
1. brown, micaceous.
| .. SAND - Fine sand with trace meium sand and fine .
70 ojo|o sp gravel, moist, very dense, trace mica.
g Boulder at 75" to 77",
<0 -Occassional cobbles.
80 o|0f0{-"-] . ]
’ Cobble layer 88" to 88",
—90 | 00 {0 F=315] GRAVELLY SAND - Gravelly fine to medium sand with |
o - trace silt, brown, moist, trace mica.
o 4.0
"'.‘_l
. .'o-’
. L IR
- 100 . 0/0j0— .



EBASCO ENVIRONMENTAL

PROJECT _ ¢ Aropulsion Laboratory

Monitoring Well 10 -
DRILLING METHOD (ei-#all alr percussion

LOCATION Between Buildings 190 and 201

SAMPLING METHOD Gr& sawples

GEOLOGIST b Tweidt/B.6. Randolph

SURFACE - ELEVATION _{088.3

DRILLING Co Lame Enviromental

TOTAL DEPTH (ft) 2.0

DATE (start/finish) 10/30/%

DEPTH TO WATER (ft) 6.1

—_ OVA (ppn)
z HENGEEIE
Well Sample =518 = P L.ithologic Description
g Completion No. |B151elS5| 2 and Notes
o RlAal® i ot g
D Ead 12 -
(=} & 5
- 100 MW-10-35 [ R D il
7-.-15p| SAND - Fine to medium sand, brown, moist, very dense,
AR trace mica.
110 olofo}. -
NG Boulder from 1’ to 113",
| >%]SP| SAND/GRAVELLY SAND - Fine to medium sand and
.’* |[SW| gravelly sand with occasional cobbles, light
4.0 yellow-brown, moist, very dense.
120 ojojol* 4
‘ "
. Medium to coarse gravelly sand.
L]
N Encounter groundwater at 128°.
— 130 ofo|of-ie. -
e Boulder from 132 to 135",
: ..
140 .::. -
’.'.0
S
: . 3 U
- 150 m:;g:zé o N Fine to coarse sand with fine gravel, light N
; I orange-brown.
3 Y ]
- 160 ..‘. -
ML| SILT - Clayey silt with trace fine sand, fight brown,
saturated, stiff, micaceous.
- 170 Total depth = 170" (10/30/92) §
Natural gamma log 10/30/82
Static water level at 118.1' bgs (0855 10/31/92)
Natural gamma log 10/30/92.
180 ]
1
190 i
p
200 -




WELL MW-11

BORING LOG AND WELL COMPLETION DIAGRAM
WESTBAY MP CASING INSTALLATION LOG

ED10111\E10510-6.SNA



WELL CONSTRUCTION LOG

WELL NUMBER: MW-11

WELL TYPE: Deep Multiport Groundwater Monitoring Well

SURFACE ELEV (ft. above MSL): 1139.63

CASING ELEV (ft. above MSL): 1139.55

DRILLING SUMMARY
Traffic Box Locking Monument Cover DATE COMPLETED: 11/5/92 to 11/17/92
‘ Ground Surface DRILLING COMPANY: Layne Environmental
Concrete 4 ft DRILLING RIG TYPE: Mud Rotary
Conductor TOTAL DEPTH DRILLED: 700 ft.
Casing 25 ft
CONSTRUCTION DETAILS
Borehole
BOREHOLE DIAMETER: 18.5in.
Grout (CONDUCTOR CASING)
Screen Backfil |CONDUCTOR CASING DIAMETER: 16in
Casing Interval interval
CONDUCTOR CASING LENGTH: 251t
135 ft.
140 ft BOREHOLE DIAMETER: 9.875in.
: ' 150 ft .
Screen — 160 ft. TOTAL WELL DEPTH: 680 ft.
243 ft. BLANK CASING TYPE: Low Carbon Steel
250 ft.
Filter Pack ————p¢ 260 ft. BLANK CASING DIAMETER: 4 inch
265 ft.
TOTAL BLANK CASING LENGTH: 630 ft.
415 ft.
420 ft. SCREEN TYPE: Stainless Steel
Seal 430 f.
440 ft SCREEN SLOT SIZE: 0.010-inch
505 ft. IDIVIDUAL SCREEN LENGTH: 10 ft.
515 ft.
525 ft. SUMP LENGTH: 40 ft.
530 ft
. PROTECTIVE CASING STICKUP: None
620 ft
630 ft. GROUT MATERIAL: Volclay Grout
640 1.
Sump 647 ft. SEAL MATERIAL Bentonite
680 ft. (BOC)
700 f (TD) FILTER MATERIAL: #2 Sand

COMMENTS:




EBASCO ENVIRONMENTAL

pmc-r Jet Argpuision Laboratory

Monitoring Well i -

DARILLING METHOD MW Motary

LOCATION _Swuth side of Building 277

SAMPLING METHOD 630 samples

GEOLOGIST B.6. Randolph/R. Tweidt

SURFACE ELEVATION {13.6°

DRILLING Co Lame Environmental

TOTAL DEPTH (ft) W

DATE (start/finish) /&% to11/17/%2 DEPTH TO WATER (ft) 11852
- QVA (ppn) -
+ 0njo C B 2
x O Q Nl © 'g .
Well Sample |Z2&12% = la Lithologic Description
5 Completion No. |81 _18lSl & and Notes
8 4218|185 |3
far=e o5 B
—0 : 0. TTTIS| ASPHALT ~ Pavement (4 inches thick) N
> et 25 : I | SILTY SAND (fill) - Silty fine to medium sand with
o siSW|  some fine gravel, dark orange-brown, slightly moist,
2 Q:x ® o0 medium dense, h
g gl | 8 %27— GRAVELLY SAND - Gravelly fine to coarse sand,
W 3 o’ éellow-brown. slighity moist, dense.
— 10 g : 7 0j-10=2 ranitic boulder from 7° to 10°. .
@ [ R -". |SP| SAND - Medium to coarse sand with some fine sand
3 R and fine gravel, yellow-brown, slighity moist, dense,
&} ; micaceous.
— 20 = l S _.. -
i3 ] ]
X S
30 -r5]GP| SANDY GRAVEL - Fine to coarse sandy gravel with
o, ;4 occasional cobbles, yellow—brown, dense, micaceous,
Al Cobbles and small boulders from 34' to 47",
T : ). 0.0
40 1 Mw-ji-1a - %‘ﬁ
MN-ji-18 [ a9
00
L 0. " 59 4
0,01 |
©_#15P| GRAVELLY SAND - Gravelly fine to coarse sand with
— 50 occasional cobbles, orange-brown to gray-brown, -
very dense, micaceous.
3 Bouider from 55 to 56.5".
%)
~60 § o Cobbies from 615" to 64' i
§ 3 obbles from 61.5° to 64",
1 i
7]
Q
70 | 3 SANDY GRAVEL - Fine to coarse grave! with cobbles
and boulders, pale orange-brown and dark gray, very
dense.
— 80 -
’ 'Spl SAND ~ Fine to coarse sand with some gravel and
90 occasional cobble, multi-colored sand grains and J
rock fragments, very dense.
Fine to medium sand with trace silt, micaceous.
}‘
MH={1-2A Cobbles from 92° to 83.5".
100 | ! Mw-{I-28 H Gravelly at 96°. .




EBASCO ENVIRONMENTAL

PROJECT &t Arapulsion Laboratory

Monitoring Well it -

LOCATION _South side of Building 277

GEOLOGIST 8.6. Randolph/R. Tweidt

DRILLING co Lame Envirgnmental

DATE (start/finish)

14/5/% 10 11/17/92

DRILLING METHOD Md otary
SAMPLING METHOD .G’ samples
SURFACE ELEVATION 1%9.6°
TOTAL DEPTH (ft) W
DEPTH TO WATER (ft) 118.52

—_ VA bpon) -
3 o[2 Ts| 818
- Well sample [2IF1B1 1 316 Lithologic Description
5 Completion No. (8| I8(&| 2 and Notes
g WREELL
b P B3R
— 100 E T -colse T
A AP 3 - -
L PE ci '.-..:
110 g § 0 GP] SANDY BRAVEL - Fine to coarse sandy gravel with |
b~ 2 occasional cobblies and small boulders, multi~colored
.00 grains, very dense.
] -§ . Sl °°é<
o 2 8 o. '.'%
- 120] 3 I 0.0 . \ ]
» 0. 59 Boulders from 121 to 125.5".
’ 3 o
2 yff SP| GRAVELLY SAND - Gravelly fine to coarse sand with
8 occasional cobbles, multi-colored, very dense,
- 130 & NOR micaceous. i
l s Boulder from 130" to 132",
140 ] ] .
| g R Cobbles from 148" to 150",
— 150 g oj-lof: -
= ~{1SM| SILTY SAND - Siity gravelly fine to medium
Tl sand with occasional cobbles, orange-brown and
1. multi-colored grains, very dense, micaceous.
Fs-| PP of-|ofl{ )
/ 4 11
137 3 14
i 1 L -
s _é 1 | LX15P| SAND - Fine to medium sand with some silt and
o = fine gravel, muiti-colored grains, very dense.
- - .
‘ Gravelly sand at 177",
~ 180 ‘ [ .
§ ‘ :wlgusrqerous cobbles and small boulders from 184° to
N ..
—~ 180 § . .
-200] 4 l ' - .




EBASCO ENVIRONMENTAL

Monitoring Well it .
PROJECT £t Arapulsion Laboratory ' DRILLING METHOD MY Botary
LOCATION _South side of Blﬂding. 7 SAMPLING METHOD Gab satp]les
GEOLOGIST _B-6. Randolph/R. Tweidt SURFACE ELEVATION _f1%.6
DRILLING Co Laye Enviraneental TOTAL DEPTH (ft) %
DATE (start/finish) S/ to11/17/%2 DEPTH TO WATER (ft) 11852
VA fppn) -
£ MERGEEL
- Well Sample |Z(Z18 |2l Lithologic Description
5 Completion No. B[R] 8 and Notes
g 32188 518
— 200 , TisM] SILTY SAND - Siity fine to medium sand with trace 7
coarse sand, multi~colored, micaceous, very dense.
2
L-210] - 3 .
o~
g
—220] @ -
@ J | )215p| SAND - Fine to medium sand with some gravel
3 [ and trace silt, multi-colored, very dense.
o e
9 7745C| CLAYEY SAND - Clayey fine sand with some silt and
—230 g ‘// SC trace medium sang. l\i(ght yellow~brown, dense. -
2 .+ |5P| SAND - Fine to medium sand with trace coarse
] sand, light yellow-brown, micaceous, dense.
& 2 Gravelly at 236".
—240 _L -
L
o504 ’ K Medium to coarse sand.
aly é .
2 a :
TisM| SILTY SAND - Silty fine to medium sand with
—260| X trace clay, yellow-brown, dense, trace mica. ]
o ‘ ..-+]5P| SAND - Fine to medium sand with trace silt and fine
Z gravel, yellow-brown and multi-colored grains, very
/ AR dense, micaceous.
- 270 g 3 .
A o
-+ ATSMl SILTY SAND - Silty fine to medium sand, multi—
280 3 Z J- ] SM1 colored, very dgnse, micaceous. ]
g K% I ) Occasional gravel from 280" to 288",
—290 :5 Silty fine sand with trace clay. )
N
9
M-t A Medium to coarse sand, trace gravel.
L. 300 MW~ t-gB H : Trace clay.




e

BASCO ENVIRONMENTAL

Monitoring Well 1t .
PROUECT et Argpulsion Laboratory DRILLING METHOD MM Rotary
LOCATION _South side of Building 277 SAMPLING METHOD _Grab samples
GEOLOGIST B.6. Rndolph/R. Tweidt SURFACE ELEVATION _{1%.6°
DRILLING CO Layne Enviromental , TOTAL DEPTH (ft) 200
DATE (start/finish) /A% to11/17/92 DEPTH TO WATER (ft) 174.52
—_ VA (ppn) —
? R NEEL
= Well Sample |=Z% 2 la Lithologic Description
5 Completion No. |Bl.l8|5| 8 and Notes
2 A|=l&l 8 = g
5B
b 3
300 TTTismM 7
. Trace gravel.
-1-[Isp] SAND AND SILTY SAND - Alternating layers of fine
- 310 -] llsM]  to medium sand and silty fine sand with trace clay, -
1 yellow—-brown, very dense, and micaceous from 308
. to 322",

—320 . B

~--15P| SAND - Fine to medium sand with trace silt and some

! See fine gravel, multi-colored, very dense, micaceous.

. Occasional coarse gravel or small cobbles.

- 330 SILTY SAND - Silty fine to medium sand with trace .
clay and fine gravel, multi-colored, very dense,
micaceous.

[ Cobbles at 336",

—340 n

g SAND - Fine to medium sand, yellow—brown, very
o dense, micaceous.
: ]
¢ Gravelly from 348" to 348"
-350 3 8 -
1]
S
- 7 SILTY SAND - Silty fine to medium sand with trace .
360 H"T M) clay and coarse sand, multi~colored, very dense,
. micaceous. '

—~370 -

T SM| SILTY SAND AND SAND - Alternating layers siity fine ]
41-.J8p| sand with traces of clay and fine to medium sand with
T. some silt and occasional gravel from 375" to 402,

— 380 . very dense, micaceous.

—390 ) .
M- {1- 4A .
400 | < MW-1i-4B .




EBASCO ENVIRONMENTAL

Monitoring Well it .
PROJECT bt Arpulsion Labaratory DARILLING METHOD MM Rotary
LOCATION _South side of Building 277 SAMPLING METHOD .62 samples
GEOLOGIST .B.6. Randblph/R. Tweidt SURFACE ELEVATION {/%.6”
DRILLING CO .Laye Environmenta] TOTAL DEPTH (ft) 20
DATE (start/finish) /% to11/17/92 DEPTH TO WATER (ft) 11852
— OVA_(ppn) - '
g o8 Ts| 8|8
= Well Sample (2|2 - Lithologic Description
5 Completion No. g2 f: 'é- S g @ and Notes
g WEKHEL:
,/ 7 I
- 400 [ é ) % .‘l I ; SM . ' -1
/ / 3 -.*-1SP| SAND ~ Medium to coarse sand with some fine gravel
2 / . / -{sp and trace silt, muiti-colored, very dense, trace mica. |
3 / % % iz Gravelly.
3 / : / 5 . T SILTY SAND - Silty fine to medium sand with
—410] & / / trace clay, light yellow-brown, very dense, .
Q / Z J_ ) micaceous, .
A KL -.*+15P] SAND -~ Fine to medium sand with some gravel,
e ] ‘ NN light yellow-brown, very dense, trace mica.
—420] TTTISH] SILTY SAND - Silty fine to medium sand, multi- 1
colored, very dense, micaceous.
! 4 .
§ é Gravelly from 428° to 428",
- 430] 4 N
1 ) ,g-s—,; SAND - Fine to'medium sand with trace coarse
- 440 2N E sand and fine gravel multi-colored, very dense, : -
f IR trace mica. .
! B = Gravelly at 442,
a 11 SILTY SAND ~ Siity fine to medium sand with trace
-s . clay, light yellow-brown, very dense, micaceous.
L 4 . -
S0 5 11 Gravelly from 451° to 453",
T ,/"S_E CLAYEY SAND - Clayey fine to medium sand with
V. trace silty and fine gravel, Ilght yellow-brown, very
460 £ 4 dense, trace mica, i
3 (TISM| SILTY SAND - Silty fine to medium sand, light
g IR yeliow-brown, very dense, micaceous.
9 gggpsimal thin lenses gravelly sand from 462° to
- 470 | .
i
8
— 480 .
— 430 ; 7 ¥. i}
1 .
/ / 5 g CLAYEY SAND AND SANDY CLAY - Clayey ﬂne to
% / 5 MN-{i-5A medlunli) sand with sgt lightt orangei-broun to dark
: e ray-brown, very dense, trace mica SR
—500 /) u// b Mi-1I-58 H razel and cobbles from 498" to 502", —



'EBASCO ENVIRONMENTAL

Monitoring Well fi

PROECT £t Agpulsion Labaratory
LOCATION _South side of Building 277

GEOLOGIST _B.6. Rondolph/R. Tweidt

DRILLING METHOD MX Rotary
SAMPLING METHOD .G°ab samples

SURFACE ELEVATION {139.6°

DRILLING Co Laye Environmental TOTAL DEPTH (ft) 20
DATE (start/finish) YA/ to 11/17/32 DEPTH TO WATER (ft) 11852
—_ OvVA fppm) -
g o2 [] 8|8
HWell Sample |2 Z'1% =l e la Lithologic Description
5 Completion M. |BI 85| £ and Notes
a1
—-500 L 5 3 7 SC 4
g §Q_ 3 / Trace coarse sand.
510 9 l / -
/ Occasional coarse gravel or small cobbles from 512° to
k2 3 / §22'.
\ B / - / »f
ol* N /
—520| 3§ g / .
3 './'gﬁ SILTY SAND - Silty fine to medium sand with trace
) T clay and occasional fine gravel, multi-colored, very
: : dense, micaceous.
- 530} I : : . .
3 _.___Some coarse sand.
2 . . AT 5 - :
5 " 1F ~ Silty fme to medium sand..
N & 1F Gravel from 538° to 539.5". .
540 S gL
i N 1 Siity fine to medium sand with some clay.
550 1} .
. uL GM] GRAVELLY SILTY SAND - Silty fine to medium sand
ro" with cobbles, multi~colored, very dense, trace mica.
0
2 ) Silty sand from 558' to 558",
-560] § 3 Lo .
0 :
3 3 - -
o . SM| SILTY SAND - Silty fine to coarse sand with
< occasional gravel, multi-colored, very dense,
570 E micaceous. i
% Occasional cobbles from 569° to 576",
r
GMI SILTY SANDY GRAVEL - Silty fine to medium sandy
| ravel with some coarse sand multi-colored very
—580 : ense. trace mica. -
Occasional cobbles and boulders from 578' to 587
. \ SMI SILTY SAND Silty ﬂne to medium sand wlth some clay
—590 -and trace coarse sand, multi-colored, very dense.
‘trace mica. T
Clayey siity sand from 591° to 596"
MW I-BA
-600 | ¢ -i-68 . .




EBASCO ENVIRONMENTAL

620 coarse sand and trace clay, multi-colored, very ~

dense, micaceous.

Cobble at 623",
Gravelly from 824" to 826".

Monitoring Well i
PROJECT ..t Propulsion Laboratory DAILLING METHOD M Rotary
LOCATION _South side of Building 277 SAMPLING METHOD _6rab sasples
GEOLOGIST 8.6 Randolph/R. Tweigt SURFACE ELEVATION 1i1¥.6°
ODRILLING CO _Layne Environental TOTAL DEPTH (ft) 2%
DATE (start/finish) SV to11/17/92 DEPTH TO WATER (ft) 11852
_ OVA_(ppm) -
£ ENEEL
Well Sample [2&18 2 la Lithologic Description
5 Completion No. |Bl_fel5| 2 and Notes
; (13| 8| 5 |8
& |&
— 600 5 T 7 SM -
) ; SCl some gravel from 801" to 603"
610, 2 % 1 / Silty fine to medium sand. 1
3 & 1
3 1%

) J §ﬁ] SILTY SAND - Silty fine to medium sand with some:

—630

Silty fine to medium sand with _trace coarse sand.
Occasional fine to coarse gravel from 632° to 638",

Small bouider at 838",

Silty fine to medium sand with some coarse sand and
trace clay.

—640

SC| CLAYEY SAND - Clayey silty fine to coarse sand,
SM|  multi-colored grains, very dense, micaceous. ]

- 650

Occasional small nodules (1/8~inch diameter) dark
brown-gray to bluish—-gray clayey siit. ]

Bentonite Seal ——teje————mmem—m— 9/12 Sand
\\
1

Occasional small nodules gray-brown and -
orange~brown fine sandy clayey silt.

Clayey silty fine to medium sand with some coarse
sand, micaceous.

Occasional small nodule dark orange—brown fine
sandy clayey silt from 662° to 675", -

Occasional gravel or small cabbles from 887" to
669.5°,

~660

NN

(Y
e

670

J¢——————— LC Stee! Casing

~ 6580

#2/12 Sand

Occasional gravel from 682" to 684",

Silty fine to coarse sand with clay and gravel from
884’ to 687",

- 630

Occasional gravel from 685’ to 700",

N N N R N N R e

MW-fi-7A

200 ; | MN—1I-78 H Total depth = 700°

Electric logs completed 11/11/82
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Hell He
Casing Log
»
7

Well EMW-11 JPL EBASCO

Tested

Ok Test Filt Desc.
D CASING 2 FT.
2 CASING 2 FT
2

a CASING 5 FT,
ao

CASING 5 FT.
na

CASING 10 FT.
.IZI a

%] CASING 10 FT.
e

] CASING 10 FT.
%}

CASING 10 FT.
7] CASING 10 FT.
va

a CASING 10 FT.
za

2 CASING 1D FT.
[zl

%] CASING 10 FT.
va |

%] CASING 10 FT.

Sat Dec 05

18:51:13 1882 Page: 1

Part

Comments

Top of MP no coup
HP Installed Mov -

All joints sealed :

one minute

Packers Inflated N:



+E Ret. €50-92 ' Well EMW-11 JPL EEBASCO

Scale Geo Geo Hetl he Tested Part Serial Packer Comments
Feet 1 2 Casing Log Ok Test Filt Degc, No. l‘nio
100 - e ]
= o 3 — aa
= . @ CASING 10 FT.
110 =- - X
= A K ] aa
- 93 :-3' CASING 10 FT.
. Wi
- // - - gno MEASURE DORT #7872
- / . E j B2 PACKER W/ STFNR 124.3 #t
= 4 4 B B@ [ HEASURE PORT #7874
130 =- /,»
- a CASING 5 FT. 129.3 #t
- '/
- b , 2]
= Vi o PACKER W,STFNR €806
- o om
140 -- =
il L a CASING 10 FT.
150 =~ . —Q—@ o MEASURE PORT  H7BEB
B ’ B CASING § FT. 149.4 £
- " a PUMP PORT #3572
- S 7 PACKER W/STFNR €911
P L . e @ RE PORT  H7
180 =- 9% : @ _ MEASURE PORT  H7B66
- g CASING 10 FT. . 159.4 ft,
- - -
170 == Ho ] aa
i ] 4 i) CASING 10 FT.
z . )
180 —- 4 o CASING 2 FT.
- _:I: % :
z - CASING 2 FT
It E a CASING 10 FT.
180 -- =]
- E — g
- 4 CASING 10 FT.
200 -- - ‘

Installation Log Sat Dec 05 18:51:13 1992 Page: 2



e

Scale
Feet

200

210

3
N
[w0]

230

240

250

270

Fyggg !l
ll | ’Illl

Lrpggt

'nn}uul

INNER
I

!

NN

Prgeabroaa e

{|IH'IIII'II|I

!

NN EREREN
1

Hell
Casing

T

D

Mp
Log

)

Well EMW-1 I JPL EBrsCO

Tested Dart Serial
Ok Test Filt Desc. No.
20
CASING 10 FT.

7] CASING 10 FT,

ar

A CASING 10 FT.

a)n}

7] PACKER W, STFNR

B8 @ HEASURE PORT  ®78€3
a CASING 5 FT.

Ba

B2 PACKER W/ STFNR 6908
za

%] CASING 10 FT.

za MEASURE PORT #7865
2] CASING 5 FT.

2ag PUMP PORT #3592
2 PACKER W/STFNR 6303
DB B  MEASURE PORT #7651
7} CASING 1D FT.

7]

a CASING 5 FT,

CASING 10 FT.

aa

a CASING 10 FT.

Installation Log Sat Dec 05

18:51:13 1892

Packar

Inio

Page:

23B.5 t.

258.5 ft

268.6 ft.

Commant s



LIE Ret.
Ccale
Feet
300 --

320

330

370

380

. 380

400

preedb et rtrt or e b e et tec et b ce b ere et oo e e by gt ( { l \ ! ! | 1 |
1 ! | ! ! ! ' ! | b ||ns\lnnlnnlnu'nnlnnlnllluulnn

&50-32
Geo Geo
L 2

-

lell EMW-11 JPL EBASCO

Tested Part

Ok . Test Filt

B

aa

‘as

zZa

gaa

aa

an

2

aa

-

Installation Log Sat Dec 05

Desc.

CASING 10

CASING 10

CASING 10

CASING 1D

CASING 1D

CASING 10

CASING 10

CASING 10

CASING 1D

CASING 10

18:51:13 1992 Page: 4
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B Ret. €50-932 Mell EMW-11 JFL EBASCO

Scale Geo Geo Hell He Tested Part Serial Packer Commerts
Feet 1 2 Casing Log Ok Test Filt Desc. No. [nio
400 == i 1
- e afu
- £ : @ PACKER L-STFNR
- < ' Q- @@ [  NEASURE PORT 7854
410 B a | CASING 5 FT. 408.7 1.
- A ae ,
= e - = PACKER H-STFNR 6307
ol A _ oe
120 == [ L]
S t’; %} CASING 10 FT.
E """ " -Q—@ g MEASURE PORT #7867
430 —-  }on g
z 5 @ CASING 10 FT. 428.8 ft.
z -CH og PUMP DORT #3594
440 -—- o
= y o} PACKER U-STFNR 6904
- //.'7; ; -8 ralvi] MEASURE PORT #7861
- g a CASING 5 FT. 443.8 f1.
7 -
: (’7"" ] B Z
450 —- e
. d
z s . a CASING 10 FT.
= - - g
460 —--
- ] CASING 10 FT.
It | a
470 -- s
T 7] CASING 10 FT.
z -— Bz
480 ~--
z a CASING 10 FT.
- N . . a
490 -- 7 9
z Ve E a CASING 10 FT.
- ?’“ - '
- e ’
500 = s 2
500 - U
PACKER H,STFNR 6890

Installation Log Sat Dec 05 18:51:13 1992 Page: b5



1E Fet,

Scate
feet

510G

(&3]
r-J
(=]

540

550

560

570

580

530

<00

Inctallation Loc

Proarbacean b aoaoe v ot r ety ace by e Y ! I l 1 | 1 1
! | ! ! ! , brove! R

||||:||||'||||:||||||||||||||

[y}
(g
|
o
[

[RER

ell EMW-11

Hell Hp Tested
Casing Log Ok.-Test - Filt
8 o@ o
e}
4 zo
f — 22
- @
. iF@ 2a
; a
& I}
2
- g o
2
) — oa
a
——1 ga
7}
| | 2e
a
:i'.'; i oo
8 ]
B — 2@
2
3 — e
|
Sat Bec 05

Part
Qesc.

MEASURE PORT

CASING 5 FT.

JRL EEBRSCO

Serial Dacker
No. Into
#7870

PACKER W. STFNR €300

CASING 10 FT.

HMEASURE PORT

CASING 10 FT.

PUMP PORT

#7871

#3533

PACKER N/STFNR €301

MEASURE PDRT

CASING 10 FT.

CASING 10 FT.

CASING 10 FT.

CASING 10-FT.

CASING 10 FT.

CASING 10 FT.

CASING 10 FT.

18:51:13 1992

#7859

Page:

503.87 tt,

523.9 ft.

538.9 ft.

&



Scale Geo Geo Hall Hp Tested Part Serial Packer Commert s

Feet 1 2 Casing Log Ck.Test.Filt Desc. No. [nio
500 —- [_
10 - . — ez
6 —— 1
- : a CASING § FT,
- ze
- (&} PACKER W/ STFNR &899
£20 z 'I'f_ -8 D3 @  HEASURE PORT #7862
o= 5 N 2 CASING 5§ FT. §19.0 fr.
- ]
- | (&l PACKER W,STFNR
= 5 0a
() ——— -
6JO ~ 3
= o 2 CASING 10 FT.
. z " ~Q~'<‘> Yol MEASURE PORT #7873
640 -- ]
- . CASING 5 FT. £39.1 fr.
= o - aa PUMP PORT #3571
- - %] PACKER W, STFNR £902
- s A
. z g @ @@ @ HEASURE PORT #7860
650 - -
- - %] CASING 10 FT. s49.1 #1.
cq - 5 — rf
680 - ®
z CASING 10 FT.
. - ; oo END CaP Last Part in Uell
670 - = | <
680 -- =
690 --
700 --

Installation Log Sat Dec 05 18:51:13 18382 Page: /



WELL MW-12

BORING LOG AND WELL COMPLETION DIAGRAM
WESTBAY MP CASING INSTALLATION LOG

E:JPL\OUL1&3_RIFLYSHEETS DOC



WELL CONSTRUCTION LOG

WELL NUMBER: MW-12

WELL TYPE: Deep Multiport Groundwater Monitoring Well

SURFACE ELEV (ft. above MSL): 1102.42

CASING ELEV (ft. above MSL): 1102.14

DRILLING SUMMARY
Traffic Box Locking Monument Cover DATE COMPLETED: 2/23/94 to 3/5/98
‘ Ground Surface DRILLING COMPANY:. Belik
Concrete 3ft DRILLING RIG TYPE: Mud Rotary
Conductor TOTAL DEPTH DRILLED: 672t
Casing
CONSTRUCTION DETAILS
BOREHOLE DIAMETER: 18.5 in.
Grout (CONDUCTOR CASING)
Screen Backfil |CONDUCTOR CASING DIAMETER: 161in
Casing Interval Interval
CONDUCTOR CASING LENGTH: 15 ft.
129 ft.
135 ft. BOREHOLE DIAMETER: 12.75in.
145 ft.
Screen / 151 ft. TOTAL WELL DEPTH: 596 ft.
235 ft. BLANK CASING TYPE: Low Carbon Steel
240 ft.
Filter Pack ————p 250 ft. BLANK CASING DIAMETER: 4 inch
254 ft
TOTAL BLANK CASING LENGTH: 546 ft.
307 ft.
315 ft. SCREEN TYPE: Stainless Steel
Seal 325 ft.
328 ft SCREEN SLOT SIZE: 0.010 inch
424 ft SCREEN LENGTH: 10ft.
430 ft.
440 fi. INDIVIDUAL SUMP LENGTH: 40 ft.
446 ft.
PROTECTIVE CASING STICKUP: None
538 ft
546 ft. GROUT MATERIAL: Volclay Grout
556 ft.
Sump 559 ft. SEAL MATERIAL 1:1 Sand/Bentonite
596 fi. (BOC)
672 . (TD) FILTER MATERIAL: #2 Sand

COMMENTS:




FOSTER WHEELER ENVIRONMENTAL CORPORATION

Monitoring Well 12
PROJECT ket Propulsion Laboratory DRILLING METHOD M Rotary (12.25-inch boring)
LOCATION _Stutheast corner building 302 SAMPLING METHOD £.4/2° x 24" Split Speon Sompler
GEOLOGIST 3. Adv SURFACE ELEVATION Approximstely 1402 feet
DRILLING Cco Berlik TOTAL DEPTH (ft) 672 :
DATE (start/finish) 02/23/94 - 02/23/%4 DEPTH TO WATER (ft) Approximately 113 feet
. > —
. ol S8 @ gl &8
- ojilal5|a] o€ . . C
Well Sample alLIL sl o la Lithologic Description
S Completion No. £ w Lial £ and Notes
=4 _ Bl {2z a| ¥ {n
o PIS1B1=l5| 018
o ey &) 5
-0 Trattic i i W ASPHALT PAVEMENT (0.25 feet thick) -
Box f i % POORLY GRADED SAND. Medium dark
3 h 3 A brown; approximately 95% medium to
7 4 2% coarse sand, subangular; approximately
d < 0 0;'{ ] 5% nonplashc to low plastic fines; trace
L5 b ¥¥ 0 ISM fine subangular gravel; slightly moist, no -
| 2R ] o o odor; occasional subrounded granitic
0obg s S| cobvies. ‘
3;‘ 7 - Encountered 1 feot by 1/2~inch .
~ 30 Dkl S // Sp|  galvanized pipe in soil cuttings at 7 feet. .
B SN f
—10 | tgminch  —F8] [k ~.|-{ISM| POORLY GRADED SAND WITH SILT -
Low 5 0 D< . ; - Dark brown; approximately 85% fine to -
Carbon e P {4 Soil-0 0o tsml | medium sand, subangular; 10% nonplastic .
L Conductor .'“0 » 40 -1 fines; 5% fine subangular granitic gravel;
Casing ;_, p:_ slightly moist, no odor, trace of .
- ¥R ":J’ , subangular coarse gravel and cobbles. )
—15 /I i ; -
r P P ] o Drilled the upper 17-feet of the
L ) 0 “J-lL_1 hole with an auger. Began using drifling
i A A )/ Sp|  mud at 17 feet after 1B8-inch diameter
L R conducter casing was installed.
20 VY No T | | POORLY GRADED SAND WITH GRAVEL -
L 1 . Recovery AND COBBLES. Light brown;
A 0 N No T approximately 75% fine to coarse sand,
b b _ subangular; approximatety 20% fine to
r R [ Recavery coarse subrounded granitic gravel and 5%
r 0 ) 2 nonplastic fines. Abundant granitic
L o5 4~inch Ll o P e No I cobbles, no odor. -
“ Low D D = Recavery Collected grab sample of soil
Carbon 1 P e : cuttings (SC~04) at 20 feet. Very
L Blank 0 0 = difficult drilling. Attempted to collect soil -
| A A o sample with split spoon sampler at 207, 22" -
30 R : bt 25°, 31 and 34", Refusal at all attempts.
N O 35 N Abundant cobbles.
| ) = [o)
| , J S Recovery I Drilling Mud:
[ 0 0 o Weight: 75.4 Ibs/cu.ft.
p p > Viscosity: 53 seconds
I 0 D 3 ‘ Sand Content: 1.5 percent i
35 2 I ) Recavery| L As above, difficult drilling.
| NP
i /.
— 40 P | r
U
| Vi)
© J
— 45 7B b Soil-02 [T71090 [NA Collected soil sample “SOIL-02"
- ?J f © : with split spoon samplier between 45 and
] % = 46 feet. Only 4-inches recovery.
% [ £
L % g )
% " S
A /7
}__50 A oD



FOSTER WHEELER ENVIRONMENTAL CORPORATION

Monitoring Well 12
PROJECT et Propulsion Labaratory . DRILLING METHOD M/ Botary (12.25-inch boring)
LOCATION _Southeast corner building 302 SAMPLING METHOD £.1/2° x 24" Split Spoon Sampler
GEOLOGIST 5. A8V SURFACE ELEVATION Agroximately 1102 feet
DRILLING co Beylk TOTAL DEPTH (ft) 62
DATE (start/finish) &/23/94 - 02/23/94 DEPTH TO WATER (ft) Aproximately 113 feet
. o —t
2 w|S|ElelE| 5|8
ot ali1lals|e| o€ . . L
Well Sample [Z|L1&|oi80| B |& Lithologic Description
= Completion No. £|lw Dl £ and Notes
<+
a Al zl<iglel v (n
: 518132555
= o) O o]
~ 50 - g - ;
r fo»'dnCh Z % . s Drilling mud:
Carbon 2 7 Codewl | Weight: 65.1 tbs/cu.ft.
Blank % ; Pq Viscosity: 36 seconds
L ? . Sand Content: 2.5 percent
— 55 % g SILTY SAND WITH GRAVEL
L ; Light brown; approximately 70% fine to
% 4 medium sand, poorly graded; subangular;
V] 7 approximately 15% fine subrounded
4 4 granitic gravel and 15% nonplastic fines,
] 50 4 % no odor.
[ ] As above.
- 7
A
/] 2
2 2
/] o 11
I 77 : /.Lgs POORLY GRADED SAND WITH GRAVEL
—65 4 4 < AND COBBLES. Light brown;
L 2 7 O approximately 75% medium to coarse
| /] 2 sand, subangular to subrounded;
| 2 v . approximately 20% fine to coarse granitic
9
? % ) gravel with cobbles; approximately 5%
o L7 ; 7 'g nonplastic fines, no odor.
i 0 § 7 g As above with more cobbles.
/] ]
] o
[ RS
- ] ] c
1]
i 2 7 SILTY SAND WITH GRAVEL
—75 4-inch % - % = Liggt brown; approximately 70% fine to
L % — medium sand, poorly graded, subangular;
! E‘;’,’bon 7 2 © 15% nonplastic fines and 15% fine to
Blank 6 7 0 coarse granitic gravel; no odor.
Q
- V] 4 E Very difficult drilling.
— 80 7 4 o Boulder from 79 feet to 80 feet
L %2 2 € )
7B g POORLY GRADED SAND. Light brown;
Q % approximately 85% fine to coarse sand,
% / poorly graded, subangular; 5% nonplastic
I 2 ] - fines; approximately 10% gravel,
-85 1 g /r"s‘g subangular; some cobbles; no odor.
%
5 9 4 11l lincrease in cobbles from 82-84
- 7 Vi I feet; drilling difficuit.
1 7 f 11 SILTY SAND. Light brown; approximately
- ; : 85% fmeI to medium sand, p%orly graldett_i,
—30 - 11 subangular; approximately 15% nonplastic
| 4 g i fines; no odor. Trace granitic gravel and
| % % 1t cobbles. Easy drilling.
7R [ Hsp]
; 3 f - POORLY GRADED SAND WITH GRAVEL
! 5 4 Light brown; approximately 75% medium to
g5 4 4 coarse sand, subangular to subrounded,
4 7 approximately 20% fine granitic gravel
1 ? ; and 5% nonplastic fines; no odor.
i [/ 2 il .
4 4 Drilling mud:
. % /] Weight: 63.6 Ibs/cu.ft.
T é o Viscosity: 37 seconds
~ 1100 — : Sand Content: 0.5 percent .




FOSTER WHEELER ENVIRONMENTAL CORPORATION

Monltonng Well 12 |
, . '
PROJECT et Propulsion Laboratory DRILLING METHOD MA Rotary (12.25-inch boring) I
LOCATION _Southeast corner building 302 SAMPLING METHOD £.4/2° x 24 Split Spoon Sampler i'
GEOLOGIST 5. Arav. SURFACE ELEVATION Aparoximately 1102 feet ;
DRILLING Co Bevlik TOTAL DEPTH (ft) 672 : 3
DATE (start/finish) 02/2Y/94 - 02/23/9 DEPTH TO WATER (ft) Aproximately 113 feet -
= cl=lol8] =12 |
ot n|l~{ e c cCi olo |
NoA aii{al§jdf & |€ ) ) L :
Well Sample | 2L &IS58 3B A Lithologic Description :
5 Completion No. e o =S, and Notes
& nlolziglic] = |Q
o =278 - |8
— 100 7 N As above. -
- 7 f . SP Collected grab sample of soil cuttings
2 2 d( ﬁc 04") at 100 feet. Difficult and slow -
X - riting.
V] /] S
- /7 1[|S2] PoORLY GRADED SAND WITH SILT 1
— 105 7 7 SM "~ AND GRAVEL. Light brown; approximately -
L 4 ; 1 70% fine to coarse sand, poorly graded
L 4 4 and subangular; approanately 10%
4 ; T nonplastic fines; approximately 20% fine
4 = to coarse gravel, subangular; no odor;
- (10 7 2 s trace cobbles and boulders.
B 2 ]
i [} 9 o
/]
2 2 g As above; difficult drilling.
] n
i (] /] -
— 118  4-inch 7 2 = -
P Low ] % ©
Carbon 7 ; 8
Blank ” 9 I
. % ) 2z
L % /] =
12 /7 I
— 120 A Uz POORLY GRADED SAND WITH SILT 7
- 77 3 AND GRAVEL. Light brown; approximately 1
2 (/] 65% fine to coarse sand, poorly graded, A
7 7 subangular; approximately 10% fines, i
i ;1 ; nonplastic; approximately 25% fine to |
% A coarse gravel, subangular; trace cobbles;
— 125 ; ; difficult drilling; no odor. B
2 2 As above; difficult driling. |
/] 2 ]
9 ]
s ] S . 1
- 130 S L }5F| POORLY GRADED SAND. Light brown; .
I . . / approximately 85% fine to coarse poorly *
A graded, subangular sand; approximately -
5% fines, nonplastic; approximately 10% s
! fine to coarse gravel, subangular; trace |
cobbies; no odor. !
— 135 ° ' -
i @ !
— 3 !
o ]
 ——— "’4, ":
L | v 1
[ 140 4-inch — 3 —I
- Stainless © As above. i
Steel S :
Screen, S 1
A O.OIOE;' ) =z TI
inch ;
145 Sge ;
Drilling mud:
Weight: 66 Ibs/cu.ft.
: : : R Viscosity: 36 seconds
- 150 : e L — Sand Content: 4.5 percent ‘ -
i laii




FOSTER WHEELER ENVIRONMENTAL CORPORATION

Monitoring Well 12
PROJECT &t Propulsion Labora‘tar"y DRILLING METHOD M Rotary (12.25-inch boring)
LOCATION _Southeast corner building 302 SAMPLING METHOD 2 .1/2° x 24" Split Spoon Sompler
GEOLOGIST 5.4V SURFACE ELEVATION Aproximstely 1102 feet
DRILLING Co Bevlik TOTAL DEPTH (ft) 672
DATE (start/finish) 022394 - 02/2%/94 DEPTH TO WATER (ft) Approximately 113 feet
— c > 3
¥ n|~|E|® el 518
= Well Sample | = ol& 28 215 j ' ipt i
) =lLiEi28l o1 Lithologic Description
c Completion No. £ v O~ £ and Notes
b G| 2{<{ 8
o alal ¥ [»n
8 YN813=|&] 5 |a
m O )
— 150 —_
. B T POORLY GRADED SAND WITH SILT
i ; ; —}F‘_]U -l g% Light brown; approximately 15% fine, 45%
4 % g i medium and 20% coarse sand, poorly
; 4‘ " N graded, subangular; approximately 10%
L % % - nonplastic fines; approximately 10% fine tc
(55 2 g ‘E Rk coggje subangular gravel; no odor; trace
. cobbles.
I 2y e ok
9 2 3 '~
% ] i .
2 -
77 ©
- ‘e 3
B 160 2 % 2 S As above.
% /] -1
, 07
7B
— 165 ; 7 Nk As above.
(] 2 -
1 N o
% —_ )
s g ; ] NE
—170 4 2 g 1 MSp] POORLY GRADED SAND
- 4 4 = / . Light brown; approximately 20% fine, 55%
] ; & KT medium and 15% coarse subangular to
g ; S anquiar, p?orlys%raded sand;f
| e approximately nonplastic fines;
é R f é approximately 10% fine to coarse
— 175  4-inch Z d 2 i A :ubangulg{)lto angular gravel; no odor;
s Low = S race cobbles.
2 2 = o
- Carbon . % 0] © W
Blank ] v o o
- /] (%] tLe
| ? Vi o S
— 180 2 2 £ .
7 2 s <o As above with less gravel;
1 % s c e easier drilling.
g g D
> / / -.". b
- % 2 S
70 o
— 185 77 |:->+T5p| POORLY GRADED SAND. Lignt gray
o f ; o brown; approximately 15% fine, 55%
L % s IO medium; and 15% coarse subangular to
I 77 angular, poorly graded sand;
| ¢ ; approximately 5% nonplastic fines;
% % approximately 10% fine to coarse gravel,
— 190 ; ; subangualr to anguiar; no odor; trace
- % g cobbies.
2 %
4 %
/]
1 % %
L 7
- 195 77
] 2 2 Drilling mud:
F 2 4 Weight: 67.5 Ibs/cu.ft.
L. ; ; Viscosity: 44 seconds
- % Sand Content: 8 percent
- 200 w9 L




FOSTER WHEELER ENVIRONMENTAL CORPORATION

Monitoring Well 12
PROJECT _£t Propulsion Laboratory DRILLING METHOD M Rotary (12.25~inch boring)
LOCATION _Southeast corner bw]dmg X2 SAMPLING METHOD 2.1/2" x 24" Split Spoon Sanpler
GEOLOGIST S Arav SURFACE ELEVATION Approximately 1102 feet
DRILLING Co fBeylik TOTAL DEPTH (ft) 62
DATE (start/finisn) 92/2%/%H - 022/ DEPTH TO WATER (ft) Approximately 113 feet
—~ : > - —~
g REHEEEE
- Well Sample |=|0|&[ 2| 2 | & Lithologic Description
C Completion No. =) AR and Notes
o &l 2= vl B |0
g “181312|5| 5|3
Q m O 5
—200 7 T TTTSp| Collected grab sample
4 2 - 113P ot soil cuttings ("SC-04%) at 200 feet.
7
% 2 oS
77 Py
205, 77 As above with increase in
L 4 ; S amount of cobbles.
1 7 |
i % f As above.
—210 77 ‘77| | POORLY GRADED SAND. Light brownish
; ; [ " gray: approximately 15% fine, 70% medium,
L % 4 e 10% coarse poorly graded, subangular to
L 4 ; 2 angular sand; approximaetly 5% nonplastic
% I S fines; trace subangular to angutar grave!;
r 215 ; j @ trace cobbles; no odor. _
— 2 ] g .
% 7 2 o
/] 2 @ -
e »
9 = Sl
% % = AR
— 220 ; 2 0 As above.
[ 77 R
7 0 i
2 7 = .-A]Sp] POORLY GRADED SAND WITH SILT
! % 2 o of g}% Light brown; approximately 80% fine to
—225|  4-inch T—e ] ) coarse sand, subrounded to subangular,
| L ; 4 poorty graded; approximately 10%
Cowb 4 4 nonplastic fines and 10% fine to coarse
Bla::nkon % 2 subrounded granitic gravel; no odor.
]
L [/ /]
—230 é é
i 7% 1|l | POORLY GRADED SANO WITH SILT
7 7 ~LAisp]  Llight brown to gray: approximately 10%
ﬂ ﬁ L] M fine, 70% medium, and §% coarse poorly
! % % Sl graded, subangular sand; 10% nonplastic
7 2 tines; 5% subangular to angular gravel;
—235 ¥ 4 % trace cobbles; no odor.
I Difficult drilling.
h=
[ s
i ®
_— 240 ®
o
g
- 5
- = ©
—~245  4-inch = S As above.
i Stainless o
Steel . . =
Screen, . .
i inch Siot =l _L
inch Slo 1=l
—250] size




FOSTER WHEELER ENVIRONMENTAL CORPORATION

_ Monitoring Well 12
PROJECT £t Prapulsion Labara‘ta/"y DRILLING METHOD Md Rotary /13-?5‘}'ﬂfh boring)
LOCATION Southesst corner building 302 SAMPLING METHOD 2.1/2" x 24 Split Spoon Sampler
GEOLOGIST 3. 48V, SURFACE ELEVATION Approximately 1402 feet
DRILLING Co Beviik TOTAL DEPTH (ft) 672
DATE (start/finish) 0&/2¥94 - 02/2%/94 DEPTH TO WATER (ft) Approximately 113 feet
— : > ~
B w|S[E[elE] &8
- Well Sample |=|©|&| 3| =| 2 = Lithologic Description
5 Completion No. §§ | 21212 and Notes
a alel B {n
2 5181512|5 5 |3
o @ s o
-—-250 - - T “Tlsp] Driting Mud: B
‘ ) | HeMl  Weight: 67.5 Ibs/cu.ft. 1
: : < 1 Viscosity: 33 seconds
. . © Sand Content: 2 percent
L ; ; _{_8 N POORLY GRADED SAND WITH SILT 1
255 7 ¥ - Light brown to gray; approximately 10%
X ; 4 & o1 fine, 70% medium, 5% coarse poorly
% % 4 .. graded, subangular sand; 10% nonplastic
Y 7% < tines; approximately 5% subangular to
[ 2 ; S angular gravel; trace cobbles; no odor.
9 ©
- 260 % 3 -
/] /] N S .
! % 4 . .
2 9 e -
4 Z
. /A 8
s 77
__265 2 2 1 As above. ]
77 3
7 gl
L % (]
‘ z
-—270 9 9 . As above. 7
[ 77 = *
) 7 '
] 7R Z s POORLY GRADED SAND WITH SILT
2 % o = Light brown to gray; approximately 15%
—275 4-inch T U a fine, 70% medium, and 5% coarse, poorly
L Low % ; ® R graded, subangular sand; 10% nonplastic
Carbon ] Y z fines; trace subangular to angular gravel, |
Blank ; ; 5 - trace cobbles; no odor.
% % = -1
- % % o
B ] 2 o ’,
i 280 2 2 - As above, easier drilling. 7
/ / * .. .
3 g
| n I
! B’ " |SP| POORLY GRADED SAND ]
L 285 4 ; ) Light brown; approximately 85% fine to
i % % coarse poorly graded sand, subangular to
/] f subrounded; approximately 10% fine to
% ;‘ cf:voarse granitic gravel and 5% nonplastic
7 7 ines; no odor.
: 7 %
/] 2
—~290 9 /] |
% ]
L 2 2
)1 ‘
/] 3 ]
i 2 Vi
i 77 3E] POORLY GRADED SAND WITH SILT
295 7 f Light brown to gray; approximately 15% fine, 7
i (] % 70% medium, and 5% coarse, poorly graded, 1
2 1] subangular sand; approximately 10% ]
7Y
% s nonpiastic fines; trace subangular to angutar |
/] %
| ?% 4 fine gravel; trace cabbies; no odor. ]
300 — Slow drilling. -




FOSTER WHEELER ENVIRONMENTAL CORPORATION

Monitoring Well 12
PROUECT <t Propulsion Laboratory DRILLING ME.THOD M Rotary (12.25-inch boring)
LOCATION Southeast corner building 302 SAMPLING METHOD 2 1/2° x 24" Split Spoon Sampler
GEOLOGIST 3. Adv SURFACE ELEVATION Adproximately 1102 feet
DRILLING CO Beylik TOTAL DEPTH (ft) 62
DATE (start/finish) 02/2¥% - 02/25/% DEPTH TO WATER (ft) Amaroximately 113 feet
— . > - —~
+ S ® el &3
ot (VR o 5 [} o [=3 . . . .
Well Sample [2lQi&loi+] 3 13 Lithologic Bescription
5 Completion No. |Ejuw oral 2 and Notes
s o|zl<|g|wl ¥ |n
[i1] [2X R=] 8 S| e
o — ol J|d
m o po]
— 300 2 = B Collected grab sample of soil
- ? % 5 -l 53,% cuttings {*SC-04") at 300 feet.
I 7 g o Drilling Mud:
] ] z Weight: 68.3 Ibs/cu.ft.
- % % S <) Viscosity: 35 seconds
305 4 ZI- Sand Content: 1.5 percent
- 77 Ay POORLY GRADED SAND WITH SILT
% F4 e Light brown to gray; approximately 5%
. . - fine, 70% medium, and 5% coarse, poorly
! - - graded, subangular sand; approximately
N - 10% nonplastic fines; trace subangular to
—310 . angular fine gravel; trace cobbles; no
r - ] odor.
X : v o
- 1 5 )
- w ‘.
—315 ; = o1 As above with increase in amount
; —}. 2 < of gravel and/or cobbles from 315 feet to
5 : o -] 321 feet. Very difficuit drilling.
: § .
- . © ME
~320] 4-inch T N . Directional survey at 320 teet:
- Stainless . . s 0.0 degrees from vertical.
L Steel - z .
Screen, == S
| 0.010~ J=r. =
inch Slot . . <.
~3295| size . ; POORLY GRADED SAND WITH SILT
- . . i Light brown to gray; approximately 15%
- . - fine, 70% medium, and 5% coarse, poorly
L : . -y graded subangular sand; approximately
Z 7/' A ol 10% nonplastic fines; trace subangular
B % 7 fine gravel; trace cobbles: no odor.
[0 07 )
. 77 B A
77 e
Y 7 = .
9 /] = 7
i 77 -
r335 g ; & 2 1{SM} SILTY SAND. Light brown; approximately
- ] L/ o 1t 85% fine to medium subrounded to
3 ﬂ f T© subangular sand; approximately 15%
L ] ; @ nonpiastic fines; trace fine granitic
| 2 2 v gravel; no odor.
340 4o 1. =
] f"lnch / % ©
e 008
Carbon % % o
Blank 4 7 =
77 -
- / / =
345 77
! 77
[/ /]
s /] [/
7 2
- /]
% /]
' 7’
— 350




FOSTER WHEELER ENVIRONMENTAL CORPORATION

Monitoring Well 12
PROJECT &t Propulsion Laborstory DRILLING METHOD MAd Rotery (12.25-inch boring)
LOCATION _Southegst corner building 302 SAMPLING METHOD 2.1/2° x 24" Split Spoon Sampler
GEOLOGIST 3. Aav. SURFACE ELEVATION Approximately 1102 feet
ORILLING co Beylik TOTAL DEPTH (ft) 67 :
DATE (start/finish) 02294 - 02/29/% DEPTH TO WATER (ft) Approximately 113 feet
5 clalol2l 213
el olAEl P cl oo
* o|lt|g|l5|af 6 |E . . .
Well Sample a3 Q Sloisl s la Lithologic Description
5 Completion No. =4 ) Dl=l £ and Notes
2 R RIEIE IR
8 z)°%|8 7 |8
~ 350 — . .
2 Drilling mud:
— g 7 B SM " Weight: 71 Ibs/cu.ft.
7 ? Viscosity: 38 seconds
? é Sand Content: 3 percent
L %
4 L) As above.
356 707
| .
7Y
v %
Y
| 70
/] /]
—~ 360 7 7 As above.
[ 7B
i 1] %
| 7 7 .
L ﬂ ; Easy drilling.
~ 365 % 2
| o
é ; SILTY SAND. Light brown to
] #% i gray, approximately 10X fine, 45% medium,
oy ; ; =2 and 25% coarse sand, poorly graded and
- 370 ” /] ] subangular to angular; approximately 15%
| 7 7 = nonplastic fines; approximately 5% fine to
; ; g coarse gravel; no odors.
% 9 S
: 2 2 % Easy drilling.
2z g
~375  4-inch 7z ﬁ =
- Low 4 g =
Carbon 7Y m
Blank ; ] w
i ? g o As above.
- 380 2 g s
[~
I ; ; K Cobbles encountered at 381 feet.
n
30 0
I Y SILTY SAND. Light brown to ,
; % gray: approximately 10% fine, 50% medium,
3 7 ; and 20% coarse sand, subangular to
L 4 angular, poorly graded; 15% nonplastic
| ; ; fines; approximately 5% fine to coarse
390 ﬂ f su%%rl'lgmar gravel; no odors; trace
7 7 cobbles.
I 2 /]
] [}
i 77
7Y
X ; - Y
~ 395 C g Drilling Mua:
I ] 4 Weight: 70.5 Ibs/cu.ft.
% ; Viscosity: 40 seconds
% ; Sand Content: 3 percent
" 400 Q é —




FOSTER WHEELER ENVIRONMENTAL CORPORATION

PROJECT et Propulsion Laboratory

Monitoring Well 12

LOCATION _Southeast carner building 302

GEOLOGIST

S. Arav

DATE (start/finish)

DRILLING Co Bevlik

02/23/94 - 02/23/94

DRILLING METHOD Mud Rotary (12.25-inch boring)
SAMPLING METHOD .42 x 24" Split Spoon Sampler
SURFACE ELEVATION Aporoximetely 1402 feet
TOTAL DEPTH (ft) 672

DEPTH TO WATER (ft) _Asproximately 113 feet

ot

. : > —
s olS[E(2[8] 5|8
ot vfirial5jof o€ A R R .
Well Sample 2Li1el2iBl 3 & Lithologic Description
s Completion No. 1glg| _|afal 5, and Notes
8 “1213|2{5| 519
= o &) bo ]
— 400 7 Collected grab sample of soil -
1 U SM
- 4 % cuttings {"SC-04") at 400 feet.
707
] /]
! 2 7
» 77 .
405 77 ] SILTY SAND. Light brown to gray:
I = approximately 5% fine, 55% medium, and
% % g
4 4 S 20% coarse subanguiar to angular, poorly
4 % < graded sand; approximately 15% -
A 4 4 @ nonplastic fines; approximately 5% fine to
0 4 % S coarse subangular gravel; no odors; trace ~
41 7 ; g cobbles.
i 77
V] % =
o /] =
Vi 2 -
L V] /) o
/7B
4195 % 49 o
L ) 9 =
ZI7 -
i ; ; < As above; difficult drilling.
T Q
_ 0 8
- 420 707
I 2 2 Very slow drilling.
/) 9 p -
/] [/ TSP
i 707 X | 1SM
—425  4-inch T | POORLY GRADED SAND WITH SILT
1 Low . . AND GRAVEL. Light brown to gray.
- Carbon : approximately 10% fine, 45% medium, and
Blank : 20% coarse subangular to angular, poorly .
| . graded sand; approximately 10%
. nonplastic fines; approximately 15% fine to
—~ 430 - o coarse subangular gravel; no odors; trace
[ . s cobbles; ditficult drilling.
= ”
=1 =
X R E -
—~ 435  4-inch i s As above.
T Stainless . ~ .
Steel . g
Screen, N ~
i O'Ot:OS_l ‘ . S
inc 0 . Z
—440| Ssize :
- ®
i 8’) As above.
3 o e
— 445 ) S
I 7B + 5 Drilling Mud:
Y @ Weight: 70.5 Ibs/cu.tt.
77 < Viscosity: 36 seconds
: 7 ] ‘L Sand Content: 3 percent
— 450 4




FOSTER WHEELER ENVIRONMENTAL CORPORATION

Monitoring Well 12 .
PROJECT et Propulsion Laboratory DRILLING METHOD M/ Rotary (12.25-inch boring)
LOCATION _Southeast corner building 302 SAMPLING METHOD S.1/2" x 24" Split Spoon Sompler
GEOLOGIST 5. Arev. SURFACE ELEVATION Adproxinstely 1102 feet
DRILLING Co Beylik ‘ TOTAL DEPTH (ft) 82
DATE (start/finish) 02/23/94 - 02/23/%4 DEPTH TO WATER (ft) Approximately 113 feet
. o> ~—
» wlSlEle| 2] 5|8
= olirjal5lo] o |E . .
Well Sample | 21L& 5181 B |& Lithologic Description
5 Completion No. |Elag|_ {8~ £ and Notes
ol || gl 2 |0
% njoi=> b c| = jO
8 —t| O o 41N
m O >
— 450 7 2 T -
I 7 TJ SILTY SAND. Light brown;
% -1 ( approximately 85% fine to medium sand, |
; % 1{sM|  poorly graded, subangutar; approximately .
g 4 ) 15% nonplastic fines; no odor. 1
[ Y
— 455 77 .
L % g
2 %
% /]
2
2 %
2 %2
F 2 /]
2 2
- 460 g 2 Very easy drilling. B
17 ]
2 2
/N
-~ 465 g é Easy driling. 7
r % V] 11
2 2 ,),_q POORLY GRADED SAND WITH SILT ]
F 4 = J/ AND GRAVEL. Light brown; approximately 1
b V1 7 -~ 1. 1ISM 85% fine to coarse poorly graded sand,
L~ 470 & 9 5 subangular; approximately 20% fine to N
i ; f = coarse granitic gravel; 15% nonplastic
; ; 3 {1l fines:no odor.
7 7 ? CeT]{SM] SILTY SAND. Light brown; approximately
i 7 f & 11 80% fine to medium sand, poorly graded;
t’475 7R g t_f_> - agproximately 20% nonplastic fines; no
4-inch Zi = 11 odor..
Low Y L] - 1 H
Carbon 4 ﬁ it Rk
Blank 2 g 0 ‘
7B 7 N .
-—480 2 ; g 1 Easy drilling. ]
[ 1 U = WIS oirecti
; ; 2 L] Directional survey at 480 ft:
2 ﬂ -]-|§1SM| " <0.5 degrees from vertical. :
‘B *
- ; / . |
— 485 ¥ POORLY GRADED AND WITH SILT AND j
. ; GRAVEL. Light brown to gray; 1
3 ] approximately 10% fine, 55% medium, and
L 7 10% coarse poorly graded, subangular to |
% 9 ¢ !
i ; '/ angular sand; approximately 10% fines,
nonplastic; approximately 15% gravel, T
490 9 /] -
? ? subangular; no odor; trace cobbles.
- / <
[/ L]
7Y ]
27 ]
1/ V]
! 7R .
L /]
— 435 2 2 As above with less gravel 7
I ; & and cobbles. b
/) 7
U
/] 2
L 2
p %
—500 4 - ]




FOSTER WHEELER ENVIRONMENTAL CORPORATION

Monitoring Well 12
PROJECT £t Propulsion Laboratory DRILLING ME:fHOD Mud Rotary (12.25-inch boring)
LOCATION _Southesst corner building 302 SAMPLING METHOD £.1/2° x 24" Split Spoon Sampler
GEOLOGIST 5. Arav. SURFACE ELEVATION Approximately 1102 feet
DRILLING Co Beylik TOTAL DEPTH (ft) 672 :
DATE (start/finish) 9223/9 - 02/2%/54 DEPTH TO WATER (ft) Amroximately 113 feet
. > P ]
2 REEEEE
= Well Sample |Z|@ |8 3| 2| T | & Lithologic Description
S Completion No. (€la D=l £ and Notes
e B18|13(e(8 =18
8 210 = St -2
— 500 V 2 T T Collected grab sample of soil
I 2 2 %ﬁ cuttings ("SC-04") at 500 feet.
[/ ”
7 B
1 % % AL As above with increase in amount
—505 77 N of gravel and cobbles.
I 2 2 Drifling Mud:
] /] 1 Weight: 78 Ibs/cu.ft.
- % 4 o Viscosity: 36 seconds
H % 2 Sand Content: 3 percent
510 7B o
B 4 % As above with decrease in
- 7 ; 1 amount of gravel and cobbles.
2B B 1
, 77 o
09 .
s 2 [/ i3] -
] 7 = e
] 7 b=
] ) < s
% % @ N E
% ] 0 .
| 1 1 =
—520 77 »E As above.
s % 1 © N
% 2 0] e
1 0 s
A i
| 1.0 2 B
—525  4-inch ndlZB POORLY GRADED SAND WITH SILT
r Low 5 4 - Light brown to gray; approximately 10%
3 Carbon ﬂ % oo fine, 65% medium, and 15% coarse sand,
Blank 4 4 poorly graded, subangular; approximately
[ " o1 10% nonplastic fines; trace fine gravel,
! 530 f 2 "W subangular; no odor; easy drilling.
pomme / ‘. .
5 2 [/
1 7 1
7 7
Yy ”
] ]
| 10
— 535 f j
r ﬂ f As above with increase in amount
- 2 7 | of gravel and cobbles.
% 1 M *
540 2
s 7]
L POORLY GRADED SAND WITH SILT
o Light brown; approximately 90% fine to
i -l - S medium sand, subangular to subrounded;
- 545 ' — approximately 10% fines, nonplastic; no
| 4-inch “— © odor; trace coarse sand.
! Stainless : &
Steel N
S 2
S X ' -—
—550| inch Slot == -

E=Ar =4



___F@STER WHEELER ENVIRONMENTA_L CORPORATION
Monitoring Well 12 LY

PROJECT £t Prapulsion Labor'a‘tar.y DRILLING MET-HOD M Rotary (12.25-inch boring)
LOCATION _Southeast carner building 302 SAMPLING METHOD 2./2 x 24”_Split Spoon Sampler
GEOLOGIST 5. AoV SURFACE ELEVATION Approximately 1102 feet
DRILLING CO Beylik TOTAL DEPTH (ft) 672 :
DATE (start/finisn) 02/2%/94 - 02/23/94 DEPTH TO WATER (ft) Aporoximstely 113 feet
= cl=| ol 2] =13
= 8T &l s|&6| &8
Well Sample |2|@|&|3| 8| 2 |3 Lithologic Description
5 Completion No. gl b1~ £ and Notes
5 8183|859
8 =555 5|2
- 550 —_ ” ;
i N ; C:| IS very ditficult drilling between .
4-inch d==—" /_/ SMi 551 feet and 554 feet.
Stainless B by § g% PCGORLY GRADED SAND WITH SILT AND
| Steel . . . GRAVEL. Light brown; as above with
L5855 Screen, et “ approximately 20% medium to coarse -
| 0.010- - ° granitic rock chips from gravels and
inch Slot : N § cobbles; no odor.
Size . . -
: : - Drilfing Mud:
I : : | © Weight: 79 Ibs/cu.ft.
i 7 ; Y ] Viscosity: 39 seconds
~560 ; S Sand Content: 2.5 percent ~
! 4 V] ” As above with fewer granitic rock '
; 2 § chips in cuttings.
I .
[ cee 7’ 2 ] Difficut ariling fron 554-565 .
77 o POORLY GRADED SAND i
A Gy WITH SILT AND .
; % S GRAVEL. Light brown; approximately 70%
Y f fine to medium sand, subangular to i
; ; subrounded; approximately 10% fines,
. % % nonplastic; approximately 20% rock chips -
570 % 2 frg(l)nr granitic gravel and cobbles; no -
odor.
) %
% % = 1
[ 2 2 L-111SE] POORLY GRADED SAND WITH SILT
575 . - g 8 - {|SM Light brown; approximately 90% fine to
B 4-inch 77 s medium sand, subangular to subrounded;
I lf,‘g‘:bon ; & ] approximately 10% fines, nonplastic; no
S odor; trace coarse sand; trace coarse
Blank 2 2 s gr%nitic rock chips from gravels and/or
” cobbies.
' 77 —
—580 2 2 = 1 Rough drilling from 574 to 580 feet. §
I 707 B “¥IM] saNDY SILT. Medium brown;
9 ﬂ 2 . approximately 55% fines, nonplastic;
% 7 - sp approximately 45% fine sand, micaceous;
F 92 ? 5 gﬁ no odor
% S8 oL . .
585 [/ c e
. POORLY GRADED SAND WITH SILT AND
L g g @ a GRAVEL. Light brown; approximately 70%
9 (] fine to medium sand, subangular to
f f Jf jl_| subrounded; approximately 10% fines,
L /] 7 _4+13p]  nonplastic; 20% coarse to medium rock
(/] < chips from gravels and cobbies; no odor. |
590 77 o
- 77 Very difficult drilling from 588 to 592 ft.
i ; 2 POORLY GRADED SAND WITH GRAVEL
77 Light brown; approximately 70% fine to
: ; - 9 medium sand, subrounded; approximately
595 4% % 25% medium granitic rock chips from
| ) V gravels and cobbles; approximately 5%
// fines, nonplastic; no odor.
| Driling Mud:
! Weight; 71 ibs/cu.ft.
g 600 / | Viscosity: 34 seconds

— - Sand Content: 3 percent



FOSTER WHEELER ENVIRONMENTAL CORPORATION

PROJECT _Jet Propulsion Labaratory

Monitoring Well 12
DRILLING METHOD Mu Rotary (12.25inch boring)

LOCATION _Southeast corner building 302

GEOLOGIST 5. 4Arav

DATE {start/finish)

DRILLING co fBeylik

02/23/94 - 02/2%/H

SAMPLING METHOD 2.1/2" x 24" Split Spoon Sampler
SURFACE ELEVATION Agoroximately H02 feet
TOTAL DEPTH (ft) 672

DEPTH TO WATER (ft) Approximately 113 feet

Depth (ft)

Well
Completion

Sample
No.

Samples
Blows/6-in.

OVA (ppm)
Moisture
Consistency

Lithology
USCS Symbol

Lithologic Description
and Notes

-600
}605
}610
}615
}520
}525
}630
635
- 640

— 645

—650

LMMINMMNN

Bentonite Seal (I:} Sand/Bentonite)

A\

A

[43)
X

A
gt
gy
+ 4
e
-+

Collected sampie of soil
cuttings at 600 feet (SOIL-04).

irectional survey: <0.5 degrees
from vertical.

SILTY SANC. Light brown;
Approximately 75% fine to coarse sand,
subangular to subrounded; approximately
15% fines, nonplastic; approximately 10%

medium to coarse granitic rock chips from -

gravels and/or cobbles; no odor; some

sandy silt in cuttings; brown;

approximately 55% fines, nonplastic with
pproximately 45% very fine sand.

POORLY GRADED SAND WITH GRAVEL
Muiti~colored; approximately 75% fine to
medium sand, subangular to subrounded;
approximately 20% coarse to medium
granitic rock chips from gravels and
cobbles; approximately 5% fines,
nonplastic; trace coarse sand.

Difficult drilling from 613-623 ft.

Drilling Mud:
Weight: 71 Ibs/cu.ft.
Viscosity: 38 seconds
Sand Content: 2.5 percent

2 POORLY GRADED SAND WITH SILT

Light brown; approximately 90% fine to
medium sand, subangular, poorly graded;
approximately 10% nonplastic fines; trace
gravel; no odor. -

As above with increase in amount
of gravel and/or cobbles.

SILTY SAND. Light brown;
approximately 85% fine to medium sand,
subangular; approximatety 15% nonplastic
fines; trace gravel.

Difficult drilting at 636 to 637 ft.

POORLY GRADED SAND WITH SILT AND
GRAVEL. Light brown; approximately 70%
medium to coarse subangular to

subrounded sand; approximately 20% fine .

to coarse granitic gravel and 10%
nonplastic fines; no odor.

GRANITIC ROCK: Cuttings are rock
chips of granitic material; approximately
65% teldspar, 30% quartz and 5% mafics;
drills relatively easy suggesting
weathered horizon.

J G Y S

TS SRR SR W

TRV N

b

ST S G

WY




FOSTER WHEELER ENVIRONMENTAL CORPORATION

Monitoring Well 12
PROJECT et Propulsion Laboratory DRILLING METHOD M Rotary (12.25-inch boring)
LOCATION _Southeast corner building 302 SAMPLING METHOD 2.1/2° x 24" Split Spoon Sampler
GEOLOGIST S. Arav i SURFACE ELEVATION Agproximately 1402 feet
ORILLING Co Beviik TOTAL OEPTH (ft) 62 ,
DATE (start/finish) 02/2%/94 - 02/25/94 DEPTH TO WATER (ft) Approximately 113 feet
— g o > a
+ ol S|E » el 518
* ol Ltal5|le| o |E . . s
Well Sample |3{LI1&8I o8 2 |& Lithologic Description
5 Completion No. [E]lg Lial £ and Notes
a HENIERIERE
g —~ol=|g| 4 |®
m 3 3
—650 T GRANITIC ROCK. Cuttings are rock chips
i / Ly of granitic material. Approximately 65%
-+, 4 feidspar, 30% quartz; and 5% mafic
Lt material. Drills relatively easily
| o +++_’ suggesting possible weathered horizon.
] -+
— 655 = Lt Orilting Mua:
3 S + Weight: 69.5 Ibs/cu.ft.
= +++_‘ Viscosity: 4t seconds
[is} -+ Sand Content: 4.5 percent
/ S ik :
I g + 4
~660 / ? Tt | As above, ditficult drilling.
I = I+I4
© + 4
o et
B Q + +
- 6565 / = +
c o+
- S +,
£ +, +
/ 2 ]
@ +++-i Very difficult drilling at 668 feet
> +'4 Unweathered material? '
670 e
r /A +++-| Collected grab sample of soil
3 — cuttings at 671 ft {SC-04).
i Bottom of hole at 672 feet.
— 675
— 680
~ 685
L
—690
L 695 )
L 700




Summary Casing Installation lLog

Well No. MW-12
Job No. WB&HO

Client Enserch Environmental Corp.
Site JPL
Project Description Grounduater Investigation

Well Informaton

Reference Datum ground surface

Elevation of Datum 0.00 ft.

Position of MP Casing Top above / below Datum 0.00 ft. above datum
Position of MP Casing Bottom Below Datum 583.14 ft. belou datum

Well Description MP38 in 4-inch steel

Other References

Log Informaton

Designed By _ DGM Date _Macch 39, 19494
Approved By M. Cotlec Date _April 27 | 1994
Checked By . OGm Date _Mey 20 , 1344
Computer Fle No. 650MU12 Date Sun May 0B 16:44:57 1994

Sketch of Wellhead Completion

Cl’-"\;’c(‘ o'c COUP‘“A3 on lop
Og MP %ﬁing ‘;CO"""OA ngl

/‘ sel even with Obfounc)_ soefuce
174”

i Se— . 3”\,,\‘,\ Sur-!‘qq

/ ]

=12 inch 1D Sur‘ca.ce, Co\§3v\3

. ~ 4" deel cosin
Les: )
5U\’,"C&<.C (_omp‘e‘)';on Yo be converled to a su[aﬁradc vauld o near -QJ'\U“Q
) amnolos  belween 1 inch and 4 inch casiny  open do 5 £+ below
?)rom\cl o\“‘ ‘;‘?mc o'F iv\s'}‘a.’)q”'«'on,



Legend for Casing Installation, Log

- Well No. MU-12
Job No. WBE&50

MP log Description Quantity MP log Description : Quantity
oot MP38 CASING 1 FT. 005
______ 0225F01 — MP38 REBULAR COUPLING 062
SO HP38 CASING 2 FT. 009 0221
’ 0225F02 _
o © MP38 MEASUREMENT PORT 015
MP3B CASING 10 FT. 044 0222
0225F10
T : : O MP38 PUMPING PORT 005
...... 0224
l:] D HP38 PACKER STIFFENED 015
""" 0237F05
[ l 1P38 CASING & FT. 009
""" 0225F05
= HP38 END CAP 001
0223
—@ MAGNETIC COLLAR 005
Geo 1 - Geo 2 Well Casing
E HILD STEEL PIPE
i

m STAINLESS STEEL SCREEN




Summary Casing Log Date: Fri May 20 14:08:35 1994 Page: 1
Job No. WB650 . Enserch Environmental Corp. Well No. MW-12

Scale Hp Scale 1p Scale np Scale Hp
Feet Log Feet Log Feet Log Feet Log

200 300

0 -- &= 100 -~ - -
B S : E
= = = =l
-z 80 = 70 = z -3
10 — 110 -~ 210 —- 310 —- 25
R - = = -
= | - |e = = E
20 =- 120 = 220 - 320 -
- E = = : g@
- - 68 - -
=R R - 1@ - - |®
30 -- 130 -~ 67 230 -~ 50 330 -~
R z z e .z 32
- - -5 — 49 - 4
- 77 - &5 @ - Z
40 - 140 —- 5 240 —= | 340 - =
S e -1 - 8@ -
- - g - i
t 76 . - 46 z
50 - 150 = [61 j 250 == |3 350 = o
= | N 4 | fee -
= = P = ® :
60 - 160 —- 260 = 360 - |,
- | - - 43 -
= - B = =
E 74 _:. 57 E 42 E ]
70 =- 170 —- 270 == |a 370 == |,
= || = 56 - -
= K - = -
.80 = 180 =- 280 =~ 380 - |,
- | = 55 = -
= |» - M R E -
90 =- 190 - 290 —- 390 == |,
= ] = L = -
= |» - S E -
100 =- 200 ~- 300 -- 400 == |,
""" 53




Summary Casing Log Date: Fri May 20 14:08:35 1994 Page: 2
Job No. WB6&50 Enserch Environmental Corp. Well No. MW-12

Scale P Scale Mp Scale Hp Scale np
Feet Log Feet Log Feet ’ Log Feet Log

700"

600

500

400 —- - - -
= = o = -

410 == |, 510 —- 610 —- 710 =
= 22 = 10 - =

420 =~ Nl @ 520 —- 620 —- 720 —-
= [ |a S - -

= - 5 -

430 == |, 530 —- 630 730 —-
-~ gé _:_ a _:_

z o -

440 540 — | |~ €40 740 —-

18

'||||:|1|1
|

Proreston

T —_‘__— ‘6 @ ...:._
- - |® -
450 - 17 550 -- 5 650 -~ 750 --
- 1@ - @ - -
- - 4 - -
e : : :
460 —- 560 —- 3 660 —- 760 —-
- - ® - -
. 15 _:__ 2 _:_ =
470 —- 570 =- 670 —- 770 —-
= | = | - -
480 -- 580 -- 680 —- 780 --
- X - -
= s = - E
480 -- 530 —-- 6380 -~ 780 —-
= e - E -
500 -- 600 -~ 700 - 800 —-




WELL MW-13

BORING LOG AND WELL COMPLETION DIAGRAM

EJPL\OU1&3_RIFLYSHEETS.DOC



WELL CONSTRUCTION LOG

WELL NUMBER: MW-13

WELL TYPE: Shallow Groundwater Monitoring Well

SURFACE ELEV (ft. above MSL): 1184.02

CASING ELEV (t. above MSL): 1183.47

Traffic Box x

¢Gmund Surface

Concrete

g 170 ft.
Seal
174 f.

Filter Pack —»
180 ft.

Screen

230 1.

Sump_____|

235 ft.
239 ft.

L:\shared\averyoneljpl2iboreloglasbuiis\shaliow.xts

DRILLING SUMMARY
DATE COMPLETED: 3/19/94 to 4/4/94
DRILLING COMPANY: Beyiik
DRILLING RIG TYPE: Air Rotary
TOTAL DEPTH DRILLED: 239 ft.
CONSTRUCTION DETAILS

BOREHOLE DIAMETER: 11 in.

TOTAL WELL DEPTH: 235t

BLANK CASING TYPE: Sch 40 PVC+W1

BLANK CASING DIAMETER: 4in.

TOTAL BLANK CASING LENGTH: 185 f.
SCREEN TYPE: Stainless Steel
SCREEN SLOT SIZE: 0.010-in.

SCREEN LENGTH: 50 ft.

SUMP LENGTH: 51t

PROTECTIVE CASING STICKUP: None
GROUT MATERIAL: Voiclay

SEAL MATERIAL Bentonite
FILTER MATERIAL:: #2/16 Sand
COMMENTS:




FOSTER WHEELER ENVIRONMENTAL CORPORATION

Monitoring Well 13
PROJECT £t Propulsion Laboratory DRILLING METf-;OD Air Rotary with (asing Advance
LOCATION _South of Building 111. SAMPLING METHOD Mot Asplicable ’
GEOLOGIST L. Kreller SURFACE ELEVATION Aproximately 1185 feet
DRILLING co Berlik TOTAL DEPTH (ft) 29
DATE (start/finish) YI¥/% - 4/4/54 DEPTH TO WATER (ft) 183
B - ol =19
g 0| S|E o el oto
ot vilLialts5|o] O E . . s
Well Sample |21Q &1 4H1 B |& Lithologic Description
S Completion No. = ) ] R = and Notes
o @l T|<C o w + [92]
: 5|1515|2|8| 5|8
= fas) O D
—0 : T —: ASPHALT - PAVEMENT (0.25 feet thick) B
Traffic At © g%
—1 Box ] o POORLY GRADED SAND WITH SILT .
e - S Approximately 85% fine sand;
1 A approximately 10% nonplastic fines;
—2 “v V] e approximately 5% coarse sand, trace fine 7]
p D subrounded gravel, maximum particle size
1/2 inch; reddish brown (4/4); slightly
-3 ,0 ,0 moist; no odor; micaceous.
» b P |
-5 R :0 0 |SM 7
L
—6 1 1 Soil cutting sample coliected at N
0 D 6 feet (SC-03).
p p
. 7 <4 < R |
o 0
il s )
L. 8 -
P
—9 “ B
U
- 5
- 10 0 0 QL -
P g £
Y Y - i
—11 b b ;E:
o
- 12 p JD : __
S
m oW s |
P
14 ' T
oo ,
— 15 0 D ofsM |- As above. ]
b b 1. ) v
16 ’0 :0 .
- 17 p‘ p T
- 18 :0 p N
V.
- 19 S
)b _
20 _ 0 [SM




FOSTER WHEELER ENVIRONMENTAL CORPORATION

Monitoring Well 13
PROJECT <kt Propulsion Laboratory ORILLING METHOD Air Rotary with Casing Advance
LOCATION _South of Building 111. SAMPLING METHOD Mt Appljc"ab]e »
GEOLOGIST L. Kreller SURFACE ELEVATION Approximately 1165 feet
ORILLING CO Beylik TOTAL DEPTH (ft) 239
DATE (start/finish) /1994 - 4/4/4 DEPTH TO WATER (ft) 183
———— ]
= - ol >
E 5|75 25| 818
= Well Sample 2118 a Sl B l& L.ithologic Description
5 Completion No. Elw “ral © and Notes
=y o xl<lglel & |n
2 wnla|=i2(c| |
Q ~{ O Q| |
m o >}
—20 T T TiSp] POORLY GRADED SAND WITH SILT N
1 P 1l sM 80% fine to coarse subrounded sand; 0%
nonplastic fines; 10% fine subrounded
—21 ,0 ;0 gravel, maximum particle size 3/4 inch; .
reddish brown (4/14); slightly moist; no
Q D odor; micaceous.
—22 A : -
23 p y i
i
24 -
25 | 4-inch b As above. 7
. Schedule A )
40 PVC
— 26 Casing 0 0 T
b b
—27 0 \ 1
b h
—28 L "L 1<p] POORLY GRAGED SAND .
\ 2 < 95% fine to coarse subrounded sand: 5%
\) 0 o W nonplastic fines: maximum particle size 1/4
—-29 b | b [ inch; reddish brown (4/14); slightly moist;
0 0 = no odor; micaceous.
c
30 P 2 0 |SM i
M8
—31 p _
) ) I
D )< >O
35 g g .
v
—33 ‘ ' 7
i
- 34 O 0 1
Jq D
- 35 VI 0 |sM §
36 L i
N |
37 . . As above.
38 g ]
0 |
— 39 '
'I)
— 40 o = 0 fsM .




FOSTER WHEELER ENVIRONMENTAL CORPORATION

B Monitoring Well 13
PROJECT £t Aropulsion Labaratory ORILLING METHOD Air Rotary with Gasing Advance
GEOLOGIST G Kreller SURFACE ELEVATION Approximtely 1155 feet
DRILLING co Seylik TOTAL DEPTH (ft) 2%
DATE (start/finish) Y1994 - 4/4/%4 DEPTH TO WATER (ft) 163 ]
S cl-lolzl = |3
= ANEBEEREE
Well Sample |2|©{&l 3£l 2 |& Lithologic Description
g Completion No. |Elg] 2215 |, and Notes
B 3(5|512|8| 5 |8
o @ &) >
40 v v T T Tlsp| POORLY GRADED SAND §
ﬁ‘ p Approximately 90¥ fine to medium sand;
L approximately 5% nonplastic fines; trace
—41 0 0 subrounded coarse sand; maximum particie]
i 4 size 1/4 inch; reddish brown (4/14);
0 0 slightly moist; no odor; micaceous.
- 42 h * b -
o
44 .
|45 b p 1
1 =
— 46 ’0 ,0 As above. N
b b s
L 48 p p " i
1 = R
o .
O SRR
—49 ?0 Y 2 i
V- -
™50 | 4-inch e P z 0fSMl |- | POORLY GRADED SAND - as above but
Schedule Q 0 @ o slight decrease in amount of medium sand
40 PVC b, h “; Ry {predominately fine grained sand}; no
—51 | Casing 0‘ 0 o odor; slightly moist.
b b 2 Collected soil cuttings sample at
> & 0 s ] 50 teet (SC-03). .
W )
N o
—54 R :0
- 55 ND "~ I5p]| POORLY GRADED SAND WITHSILT - ]
-] - 3 ] SM Approximately 80% fine to medium grained
N 0 o sand; approximately 15% nonplastic fines: |
—56 & P MR §% fine subrounded gravel; maximum
‘ { particle size 3/4 inch; light reddish brown
p ,0 -1 (4/4); slightly moist; no odor: micaceous. |
—57 g
- oy |
P |
—59 [
P
- 60 W ol o lsM : .




FOSTER WHEELER ENVIRONMENTAL CORPORATION

Monitoring Weill 13
PROJECT et Aropulsion Labaratory DRILLING METHOD Air Rotary with Casing Advance-
LOCATION _South of &uilding 114. SAMPLING METHOD Aot Amplicable
GEOLOGIST G Kreller SURFACE ELEVATION Asoroximately 1185 feet
DRILLING CO Beylik TOTAL DEPTH (ft) 29
DATE (start/finish) Y19 - 44/ DEPTH TO WATER (ft) J& :
= |
— y e ooy
2 o|Slg|el gl 5|8
- olitgaiSlae| o |€ . . L
Well Sample 21L& 58] B & Lithologic Description
£ Completion No. E|lw o1l £ and Notes
a 0] X< o w| « |0
a nla|zielcl = 1a
m o 5
- 60 - B
6 )\J 1] ...' SE.
-1 1I1SM| as above.
61 OO -
b b
62 ,0 p ' R
VI
63 P { 1*1Sp] POORLY GRADED SAND WITH GRAVEL 1
0 0 < Approximately 75% medium to coarse
b b A sand, subangular to subrounded;
~64 1 approximately 20% fine to coarse N
D D SO subrounded granitic gravel; approximately
p p A 5% nonplastic fines; reddish brown;
65 0 0 slightly moist; no odor. N
p p < ‘
66 .
j b
—67 0 0 21 | Encountered a targe cobble at 67 7
P f ] feet. Very hard dritling.
68 /I o 1
| B S o
—69 b b w P rry -
1z dlEs
0 0 Ag -l SM
—~70 P 1 < Ofsmp > POORLY GRADED SAND WITH SILT 7
9 0 e Approximately 80% fine to medium sand,
b b - e subrounded; approximately 15% nonplastic
—71 © fines; approximately 5% fine subrounded
0 0 L i granitic gravel; light reddish brown;
p P 2 ot slightly moist; no odor.
_72 : ) - ‘-. .
o-n -1
{¢ -
73 i .
)P
74 U - L*55| POORLY GRADED SAND. Approzinately
. T 90% fine to medium sand, subangutar to
0 ) R subrounded; approximately 5% nonptastic
~75 | 4~inch p ] b, OIsMf |- fines, and 5% fine subrounded granitic
Schedule : - A gravel; light reddish brown; slightly moist;
40 PVC B O no odor. _
—76 | Casing L&
77 P -
/I .
g bl b | )
J P _
-79 f
vy
L a0 L 0 |sM ‘




FOSTER WHEELER ENVIRONMENTAL CORPORATION

Monitoring Well 13
PROJECT Jet Propulsion Laboratory DRILLING METHOD Air Rotary with Casing Advance-
LOCATION _South of Building 111. SAMPLING METHOD et Applicable )
GEOLOGIST L. Areller SURFACE ELEVATION Approximately 1155 feet
DRILLING co Beylik TOTAL DEPTH (ft) ¥
DATE (start/finish) Y1994 - 44/ DEPTH TO WATER (ft) 183 -
= . > - —
ot wl|S|E ® 2l 5|3
= well sample | 2|08 28] S |5 Lithologic Description
g Completion No. |2lal_|elal 2|” and Notes
a NI R A
[) =
[} ~ O Qj 4 |1\
[aa] o D
—80 \ v T gpl As above.
.
-2 P
o3 L |
o P
-84 {1 -
O D
-85 AR as ab _
0 0 s above.
D P
_86 -
oD
—-87 0 ) .
J‘ J
88 U ]
p =
mE U :
N B £
—90 P 2 OSMl |- | As above. 1
| N & ’
-9 ’ ’ '%‘ 1
N o o
J‘ 7-1 g
92 ' .
|
—93 ' 7
.
94 W o ]
3< ?;
—95 ,0 PD As above. ]
| b -
b |
) b _
V. -
J‘ D
_gg - -
P
L 100 It — 0 |SM N




FOSTER WHEELER ENVIRONMENTAL CORPORATION

Monitoring Well 13
PROJECT et Aropulsion Laboratory DRILLING METHOD Air fotary with Casing Advance
LOCATION South of Building 111. SAMPLING METHOD Aot App1j§able
GEOLOGIST L. Kreller SURFACE ELEVATION Agproximately 1185 feet
DRILLING co Berlik TOTAL DEPTH (ft) 2%
DATE (start/finisn) JAYH - 449 DEPTH TO WATER (ft) 183
- > r—t
e : 0l S|E o 2l 5|8 :
ot vltlalglo; o |E ) . . .
Well Sample 1Ll slBl 5 | & Lithologic Description
5 Completion No. |Elw olal £ and Notes
= Bl2(<idlo| ¥ |n
g 9213|2|5 5|3
e o O 5
— 100| 4-inch /I T 5P| POORLY GRADED SAND. Approximately
Schedule p p 85% medium to coarse sand, subrounded
40 PVC to subangular; approximately 10% fine
— 101 Casing 0 0 subrounded granitic gravel; approximately
P 4 P 5% nonplastic fines; light reddish brown;
0 0 shghtly moist; no odor.
- 103 ' ’0 J i
0P
104 f .
105 ) p‘ .
L,
p b d
— 106 B
|
—107 D D .
D 1]
- 108 p 0 2 -
p t L
[&]
— 109 p 10 [ 7l
<
N O s B I
— 110 ) f 2 OSM 1o As above. 1
[ SO
111 Nl .
B 7 Ly
IV :
—112 : - 7
/I ;
D D -
113 ' I i
1.
—114 p Y 5
- 115 ,9 ,0 % 7
116 ,0 ,0 5 ]
oD 2 |
—~117 s : -
. Y : |
- s . Ry
Y -
~ 119 ' ' As above.
D
120 o L 0 |SM




FOSTER WHEELER ENVIRONMENTAL CORPORATION

Monitoring Well 13
PROJECT ket Propulsion Laboratory DRILLING METHOD Air Rotary with (asing Advance
LOCATION _South of 8uilding 114, SAMPLING METHOD Mot Applicable
GEOLOGIST L. Areller SURFACE ELEVATION Aproximately 1165 feet
DRILLING co Berlik TOTAL DEPTH (ft) 249
DATE (start/finisn) Y1994 - 4/4/% DEPTH TO WATER (ft) 183 -
5 c ol >
het n[=El® g a8
- ol1tal5lael o€ ) . L
Well Sample (2@l o2l S| & Lithologic Description
5 Completion No. [E€]w Ol £ and Notes
=4 glziaiglel B0
2 9513|2155 |3
= m ol o
— 120 \ M T T |Sp| POORLY GRADED SAND as above. N
121 Y .
122 i p -
—123 p p . . 1
P e
—124 e POCRLY GRADED SAND WITH GRAVEL 7]
D D Approximately 55% medium to coarse
Pl P sand, subangular to subrounded;
— 129 4-inch D - 0 S approximately 40% fine to coarse 7]
Schedule b b Tee subrounded granitic gravel, approximately
40 PVC 1 1 5% nonplastic fines; light brown.
—126| casing 0 D 7
b b A
- 127 o0 O oo | Ditficult dritling. .
b | b N
- 128 oo, o i
4 Q S
5 . A1spt POORLY GRADED SAND WITH SILT
L 129 ,0 ,D z L] g% Approximately 90% fine to medium sand,
1 r Fl subangular to subrounded; approximately
) D ‘€ 7 10% nonplastic fines; light reddish brown;
L- 130 p & %’ 0 isMm slightly moist; no odor. -
L
— 131 o Orilling much easier. i
) B B '
b b s
— 132 ' '
NP 4 |
b Y
— 133 0 ) | T
J .
134 j) p .
135 VI 0 [sM -
A A 4
— 136 ;0‘ ,0 .
N o 1
- 137 g \
P
—138 " - As above. )
0 D
b b
— 139 ( ' -
| vop
LMO . ' —— 0 |SM ]




FOSTER WHEELER ENVIRONMENTAL CORPORATION

Monitoring Well 13
PROJECT ket Propulsion Laboratory DRILLING METHOD Air Rotary with Casing Advance -
LOCATION _South of Building 111. SAMPLING METHOD Mot Applicable
GEOLOGIST (. Kreller SURFACE ELEVATION Adproximstely 1185 feet
ORILLING Co Beylik - TOTAL DEPTH (ft) 2%
DATE (start/finish) V1Y - 44/H DEPTH TO WATER (ft) 183 -
—__ |
¥ w({=|El® 2l &8
> oliial5lol o€ . . C s
Well Sample 218181818l Sl L.ithologic Descripticn
5 Completion No. E|l 0 R = and Notes
B ol 2] Sfw] B |n
g dEHE AL
= o O >
— 140 T “TTISE| POORLY GRADED SAND WITH SILT q
f y -1 |Isml - 90% fine grained sand; 10% nonplastic
0 0 fines; trace subrounded medium to coarse
— 141 A A sand; light reddish brown; slightly moist;
1 : no odor.
Ry N -
VL
143 P P Encountered trace course gravel from
0 0 - approximately 143 ft to 146 fi.
144 P P i
— 145 ] 0 |SM -
VR
b D
— 146 0 0 As above. .
b b
— 147, D D .
1 ) 9
0 i
- 148 }) s
Y
— 149 P P v Collected sample of soil cuttings at R
'0 0 g | 150 feet {SC-~03).
— 150 4-inch e Py 2 0isMl |- {1l |POORLY GRADED SAND WITH SILT .
Schedule. D 0 > - 85% fine to medium sand; 10% nonplastic
40 PVC p J - - fines; 5% fine subrounded gravel; grayish
—151] casing \ ' ® brown (I0YR 4/2); very slightly moist; no |
0 0 o Sl odor.
P & ]
— 152 i ‘ -1 -
y
— 153 0 0 . -
i 4 1 /Sp| POORLY GRADED SAND WITH GRAVEL
— 154 0 0 / Approximately 75% fine to medium sand; -~
P} 5; R approximately 25% fine subangular
' 1 | granitic gravel; ight gray (10YR 7/1); dry:
— 155 ,0 ,9 0lo no odor, 4
L 156 ,0 ,\) = |
- 157 i 1
VR -
- 158 N i 0 {SM Encountered abundant boulders/cobbles
VI L at 158 feet.
— 159 0 0 ]
Pl P L
— 160 o — 0 |sM -




FOSTER WHEELER ENVIRONMENTAL CORPORATION

Monitoring Well 13
PROECT &t Arapulsion Laboratory . ORILLING METHOD Air Rotary with Cas_ing Advance -
LOCATION _South of Building 114. SAMPLING METHOD Mot App]i;ab]e
GEoLOGIST £ Kreller SURFACE ELEVATION Agoroximately 1185 feet
DRILLING Cco Geylik TOTAL DEPTH (ft) 28
DATE (start/finisn) 1994 - 4/4/% DEPTH TO WATER (ft) 183 .
—_ c 3l »1o
Llele
£ BiT1alsl6l €18 _ . .y
Well Sample | 21Q1&10181 3 |& Lithologic Description
5 Completion No. Ela| . 9 1 Sl and Notes
g | 9158132\ 5] 5 |3
o m S| 18
— 160 . T1Sp| POORLY GRADED SAND WITH GRAVEL ]
p p Approximately 70% medium to coarse
4 sand; approximately 5% nonplastic fines;
— 161 ,0 p approximately 25% fine to coarse 1
. subrounded gravel; reddish brown (S5YR
162 0 0 4/4); slightly moist; no odor.
— b ] : i
O o &
- 164 A I & .
C
g
- 2 .
I -
- 166 > .
bz
— 167, p ,0 - As above. 7
- 168 - -
169 0o -
- VI
170} a-inch o B X 0 [sM .
gtain‘less % % -
171 Biank 1 U s .
V1 /1 =
q 9
—172 M M 2 Difficult drilling. As above but §
% % s increase in amount of gravels.
" /1 I3 _
— 173 % % o
b ®
174 f- — <T' 7
J
— 175 o 0 isM ]
®
- 176 i .
8
177 2 .
» s |
© -
— 178 S
o
z N
— 179 ‘L As above.
- 180 0 |SM ]




FOSTER WHEELER ENVIRONMENTAL CORPORATION

Monitoring Well 13
PROUECT £t Prapulsion Laboratory DRILLING METHOQ Air Rotary with Casing Advance
LOCATION _South of Building 111. SAMPLING METHOD Mot App]i:;ab]e
GEOLOGLST . Kreller SURFACE ELEVATION Aparoxinately 1165 feet
DRILLING co Geylik TOTAL DEPTH (ft) 2%
DATE (start/finisn) Y199 - 4/4/% DEPTH TO WATER (ft) 183 -
— - > —
g w|S|E o gl &3
- olr|al5lel o€ . : s
Well Sample |29 (&| o8] 3 & Lithologic Description
5 Completion No. £l v wial and Notes
=y @l z|l<|g3lw| ¥ln
3 21515|2(5| 5 |3
o
m O b
— 180 T - |sp| As above. 7
— 181 ] =
182 .
—183 e 4 “-{ | Encountered groundwater at 183 feet. ]
— 184 =] A .
185 .
186 S .
— 187 1 7/5P] POORLY GRADED SAND. Approximately
R — e 95% fine to coarse sand; approximately
, - - 5% nonplastic fines; trace fine
- 188 = © subrounded granitic gravel; reddish brown;”
S wet: no odor.
- 189 = 2 .
8
— 190} o.010- > g ofwl [ 1
inch Slot = 2
Size, © Ny
— 191 4-incn Py 7
Stainless g
Steel Z
— 192 Screen |
—193 As above with approximately 10% fine
|~ to coarse subrounded granitic gravel (193
, feet).
— 194 = -
F 195 olw Ny
J:e| | Difficult drilling v
—196 (O/EE POORLY GRADED GRAVEL WITH SAND
Ad Approximately 55% fine to coarse
T subrounded to subangular granitic gravel
— 197 0.0, approximately 40% medium to coarse |
Tl subrounded to subangular sand; )
g?? approximately 5% nonplastic fines; reddish |
—~ 198 oW [ brown; wet; no odor.
b 0.0
o, ° o'c
— .00 .
199 0. 59
o=
2~ {SP -
- =200 — Ofw :




FOSTER WHEELER ENVIRONMENTAL CORPORATION

Monitoring Well 13
PROJECT £t Propulsion Laboratary DRILLING METHEJD Air fotary with Casing Advance-
LOCATION _South of Building 111. SAMPLING METHOD Mot Applicable
GEOLOGIST L. Kreller SURFACE ELEVATION Ajproximstely 1185 feet
DRILLING CO Seylik TOTAL DEPTH (ft) %9
DATE (start/finisn) Y1994 - 4/4/9 OEPTH TO WATER (ft) 183
5 clololdl =3 ]
= BTGl <|§l &8
Well Sample (2|82 2| 2 |la Lithologic Description
S Completion No. €ly 0t 2 and Notes
o HERRIEIF R
3 S o=} 4 |@
o O >
— 200 prm—— T —.--]sp| Collected sample of soil cuttings n
P at 200 feet (SC-03}.
—201 = POORLY GRADED SAND. Approximately .
DR 90% medium to coarse sand;
approximately 5% nonplastic fines; 5% fine
—202 = S subrounded gravel, gray~brown; wet; no 1
odor; maximum particle size 3/4 inch.
—203 = -
204 = S -
L 205 = S :
206 = SR '
207 — -
—208 f— o .
[ R
208 = . R T
—2101 o.010- == & O|W| |- As above. y
ig‘ch Slot = ;
ze, — 2 S
—211| 2-inch =l 3 |
gtainless = S
eel v z o i
—212] Screen
/'5‘5 Difficult drilling.
—213 -] | POORLY GRADED SAND WITH GRAVEL
Approximately 75% medium to coarse
sand, subangular to subrounded;
—214 = approximately 20% gravel (fine to
coarlse), su?roundeg:t %pproximattely 5%
=== nonplastic fines; i rown; wet; no
215 OfW odo?. 9
—216 ]
—217 = ]
—218 = . .
- 219 = ’
- 220 — oW ]




FOSTER WHEELER ENVIRONMENTAL CORPORATION

"”1—240

[ N X
Monitoring Well 13
PROJECT et Propulsion Labaratory ORILLING MET}:|OD Air Rotary with Casing Advance
LOCATION _South of Building 111, SAMPLING METHOD Aot Applicable )
GEOLOGIST L. Kreller SURFACE ELEVATION Approximately 1165 feet
DRILLING Co fBeylik TOTAL DEPTH (ft) 2%
DATE (start/finisn) V1994 - 4/4/94 DEPTH TO WATER (ft) 183
= c ol 19
E 217|585 5|2
Well Sample | 3O o 213 le Lithologic Description
5 Completion No. £l w Glm) £ and Notes
5 T 2|<{Bla] B |n
2 5\815(215 5|8
o m Q 5
—220 ) T "-|Sp| POORLY GRADED SAND. Approximately
= 90% medium to coarse sand, subrounded
L to subangular; approximately 5%
=221 nonplastic fines and 5% fine subrounded
— ) granitic gravel; light brown; wet; no odor,
222 =
023 ' 1o
—224 1= /'s'r? POORLY GRADED SAND WITH GRAVEL
|— L Approximately 70% medium to coarse
= A subrounded to subangular sand;
—225 o.010- —e— oW approximately 25% fine to coarse
inch Slot = e subrounded granitic gravel; approximately
Size, = S 5% nonplastic fines: light brown; wet; no
—226{ 4-inch R odor.
Stainless =
Stee! AL
—227| Screen | -5]GP| POORLY GRADED GRAVEL. Approximately
‘ : . >0 55% fine to coarse subrounded granitic
- ) T © o9 gravel; approximately 45% medium to
228 et @ 0.0 coarse subangular sand; light brown; wet;
» ° o no odor
- - ox1SP -
— 229 e % /0/ POORLY GRADED SAND. Approximately
-— o R 90% medium to coarse sand, subangular to
- ) subrounded; approximately 5% fine
~230 - D|wW subrounded granitic gravel and 5%
@ nonplastic fines; light brown; wet; no
Y] odor.
—231 g
z
—232]  4-inch * Collected grab sample of soil cuttings
Stainless (SC-03) at 232 feet.
) Steel
—233 Blank
—234
—235 OfW
— 236
—237 - As above.
- 238 '
- 239 £ Total Depth Drifled 239 feet.




WELL MW-14

BORING LOG AND WELL COMPLETION DIAGRAM
WESTBAY MP CASING INSTALLATION LOG

E:JPLVOUL&3_RIFLYSHEETS.DOC



WELL CONSTRUCTION LOG

WELL NUMBER: MW-14

WELL TYPE: Deep Multiport Groundwater Monitoring Weil

SURFACE ELEV (it. above MSL): 1174.05

CASING ELEV (ft. above MSL): 1173.42

DRILLING SUMMARY
Traffic Box Locking Monument Cover DATE COMPLETED: 3/14/94 to 3/25/94
y Ground Surface DRILLING COMPANY: Belik
Concrete 2t DRILLING RIG TYPE: Mud Rotary
Conductor TOTAL DEPTH DRILLED: 656 f.
Casing _1_51 ft
CONSTRUCTION DETAILS
Borehole
BOREHOLE DIAMETER: 185 in.
Grout (CONDUCTOR CASING)
Screen Backfill {CONDUCTOR CASING DIAMETER: 16in
Casing Interval Interval
CONDUCTOR CASING LENGTH: 151,
200 ft.
208 | BOREHOLE DIAMETER: 9.675 in.
215 .
Screen B 222 ft. TOTAL WELL DEPTH: 588
266 . BLANK CASING TYPE: Low Carbon Steel
a5, |
Filter Pack ——p 285 . BLANK CASING DIAMETER: 4inch
e 292 ft.
[ TOTAL BLANK CASING LENGTH: 5381t
374 tt
ssof. | SCREEN TYPE: Stainless Steel
Seal _ﬁﬂ.
- 396 ft. SCREEN SLOT SIZE: 0.010 inch
446 1t INDIVIDUAL SCREEN LENGTH: 101
453 ft
463 1t SUMP LENGTH: 40H.
B 473 1.
PROTECTIVE CASING STICKUP: None
530 . .
|s38 . GROUT MATERIAL: Volclay Grout
548 .
Sump | 551 ft SEAL MATERIAL Bentonite
588 . (80C)
FILTER MATERIAL: #2 Sand

656 ft. (TD)
COMMENTS:




FOSTER WHEELER ENVIRONMENTAL CORPORATION

Monitoring Well 14
PROJECT ket Propulsion Laboratory DRILLING METHOD Mud Rotary (12.26-inch boring)
Southwest Corner of the West parking lot. Not Applicable
LOCATION ! SAMPLING METHCO 2
GEOLOGIST A. Tweidt SURFACE ELEVATION Ajoroximately 1474 feet
DRILLING Co Beylik TOTAL DEPTH (ft) &% -
DATE (start/finish) 0%/14/94 - 03/25/%4 DEPTH TO WATER (ft) Approximately 166 feet -
. o> —
E ol S|E b gl 518
> ojtlal5lel olE _ . C L
Well Sample L1283 la Lithologic Description
£ Completion No. =) ol~| £ and Notes
a G| ={xigla| ¥ {n
: 51215128 518
o m &) ot
~0 Traffic 3 Jm— ¢ 0 [sM S| ASPHALT PAVEMENT (0.25 feet thick) ]
i Box & =% SILTY SAND. Yellowish brown (10YR 5/6),
.A;'E? 5 approximatety 75~80% fine to medium
T 1 P grained sand, subangular to subrounded,
- ;ﬁ_o v;.‘; slightly moist, no odor, approximately
-5 <7 MX 15-20% fines with no plasticity, -
] 3 1 11 o approximately 5% fine gravel that is |
1) Okl @ granitic in composition and subangular to |
XE PF1 O subrounded. ]
D DE S _
I :' - o ¥
—10 | 16~inch N Rk 7
i Low < ) D;.;
Carbon 2R &%
g_onductor Q:O 0:,;
[ e 2—?" :g \ {Upper 15-feet of boring initially
—15 -1 O -;\L drilled with 22-inch auger to install -]
L b, b 16—-inch conductor casing.)
0 0 Conducter casing set to 15 feet 1
| b below grade. b
—20 :0 ' :0 0 NAL |11 | Grab sample of soil cuttings collected 7
F 0 0 11 at 20 feet (SC-05). 1
r h b, Drilling Mud: ]
r -] - Weight: 64 Ibs/cu.ft.
3 D D Viscosity: 35 seconds 1
=25 | 4-inch 4o P Sand Content: 3 percent .
i Low D D € As above with slight coarsening in grain i
Carbon P} 2 2 size.
Biank \) D 3
- £ b, Z
-30 I 1
[ 1 1 6
(3]
I
c _
35 oW 8 J
N o = 4
j Y
- 40 L 0 [NA .
p; ’D 11| POORLY GRADED SAND WITH SILT. Light 1
'0 0 LHTISP] yeliowish brown (10YR 6/4), approximately 1
s u v [":].||SM|  90% medium to coarse grained sand, .
— 45 N o subangular to subrounded, no odor, trace
0 0 fine gravel with diameter approximately
I & P . .75 inch, approximately 10% nonplastic
-0‘ 0 fines.
p b 1]
Lo 0 v .




FOSTER WHEELER ENVIRONMENTAL CORPORATION

Monitoring Well 14 At

DRILLING METHOD Mud Rotary (12.25-inch boring)
SAMPLING METHOD et Appliqame ,
SURFACE ELEVATION Approximately £74 feet

TOTAL DEPTH (ft) 8%
DEPTH TO WATER (ft) Approximately 166 feet

PROJECT et Propulsion Laboratory
LOCATION _Southwest Corner of the West parking lot.

GEOLOGIST A._lweidt
DRILLING co fevlik

DATE (start/finish) O¥/14/%4 - 03/25/94

(ft)

Well
Completion

Depth

Sample
No.

Samples
Blows/6-1in.

OVA (ppm)
Moisture
Consistency

Lithology
USCS Symbol

Lithologic Description
and Notes

L
[8)]
o

)

4-inch
Low
Carbon
Btank

—55

ANNNNNNNN

~

60
—65

Lo

AEHTALLRARRANANNRR RS

—75 4-inch T
i Low

3 Carbon
L Biank

— 80

ANNNNRANNARRNNN

— 85

AN\

—390

—95

J
NN N N N N N N O O N O O N O N O O O N N N N N N N A N A N N N N N N N N AN N A N AN AN NS NAAAAANANAANAANAAANAAAANNRNARSNANANNSN

ARATIIINTIARARNARRRRNRNAS

f— 100

Bentonite Seal

NA

NA

NA

2

1sp

Drilling Mud:
Weight: 83 tbs/cu.ft.
Viscosity: 31 seconds
Sand Content: 1.5 percent

As above but slight coarsening in grain
size,

As above with trace {<2%) broken rock
fragments from drill bit (ie. fresh
surfaces), lithology of fragments is
aphanitic metasediments.

As above with slight coarsening of sand
size.

POORLY GRADED SAND. Light yellowish
brown (I0YR 6/4), approximately 95%
medium to coarse grained sand, 1
subrounded to angular, approximately 5% -
fines, nonplastic, no odor.

Drilfing Mud:
Weight: 54 Ibs/cu.ft.
Viscosity: 45 seconds
Sand Content: NA

5| POORLY GRADED SAND WITH GRAVEL.

Light brown, approximately 75% medium to
coarse grained sand, subangular to 1
subrounded; 20% fine granitic gravel,
subrounded; approximately 5% fines,
nonplastic; no odor.

5P| POGRLY GRADED SAND. Light brown,

approximately 95% medium to coarse
sand, subangular to subrounded;
approximately 5% nonplastic fines; trace
fine gravel; no odor.




_ FOSTER WHEELER ENVIRONMENTAL CORPORATION

Monitoring Well 14
PROJECT &t Propulsion Laberatory DRILLING METHOD M fotary (12.25-inch boring)
LOCATION _Southwest Corner of the West parking lot. SAMPLING METHOD Mot Agplicable
GEOLOGIST A BT:EJI'# SURFACE ELEVATION Approximstely 1174 feet
DRILLING co Beylik TOTAL DEPTH (ft) 6%
DATE (start/finish) 03/14/94 - 03/2/%4 DEPTH TO WATER (ft) Approximately 165 feet ]
o) cfm © 3 > E
vt n|-1E|P| €| o{a
& ol llol5je] o lE . . . .
Well Sample |Z1Q1&8 24| B |3 Lithologic Description
£ Completion No. =3 ) Ol © and Notes
- o] £|< wl ©{n
e wnlo|=i8lci.~ |0
5 81°1718] 7 |3
— 100} 4-inch 7 T ISP ]
I Low 7 ; POORLY GRADED SAND WITH GRAVEL.
Carbon ? 4 Light brown, approximately 70% medium to 1
: Blank 7 7 coarse sand, subangular {o subrounded;
L [ % approximately 25% fine to coarse granitic |
7 7 gravel; about 5% nonplastic fines; no
— 105 2 2 odor.
[ 9 f Grab sample of soil cuttings collected
7 7 at 100 feet (SC~05).
i 77 Drilling Mud: ]
L 110 77 Weight: 62 Ibs/cu.ft. -
| s Viscosity: 41 seconds
2 2 Sand Content: <! percent
i
7 7 As above with slight decrease in average |
] 7 o sand size.
L 115 2 2 “|SP| POORLY GRADED SAND. Light brown,
. % o approximately 95% fine to medium sand,
f 7 subangular to subrounded; approximately -
7 ; 5% nonplastic fines; no odor.
- 120 2 2 0 |NA ]
| 2 %
% 2 —
77
| TR
7 /) 2
—~ 125 4-inch % o ¢ E As above. i
i Low Q ; 2
Carbon % % S
Blank g 7 o
[ /I’ ]
— 130 ; ;
| n
% 4 ]
L & 7 1
[ 7 ]
135 2 - #{5P| POORLY GRADED SAND WITH GRAVEL
! 7 ﬂ ) Light brown; approximately 80% medium to 1
) coarse sand, subrounded to subangular;
% f approximately 15% fine to coarse granitic |
L 7 7 o gravel; 5% nonplastic fines; no odor.
- 140 7B 0|NA| || Driling Mud Viscosity: 42 seconds. .
- 2 2 B POORLY GRADED SAND Light brown; ]
2 /] approximately 85% medium sand; 10% fine 1
7 ; to coarse granitic gravel; 5% nonplastic
L 7 7 e tines; no odor.
- 145 f 7 o Ml SILTY SAND. Light yellowish brown T
i % 4 ' (9OYR 8/4); approximately 85% fine to
% ./ medium sand: trace coarse sand and fine 1
4 2 gravel, subangular to subrounded; 4
7 % approximately 15% nonplastic tines; no
I V) % L odor. N
~ 150 4




FOSTER WHEELER ENVIRONMENTAL CORPORATION

Monitoring Well 14 T
PROJECT £t Aropulsion Laboratory DRILLING MET;—IOD Mud Rotary (12.25-inch boring)
LOCATION _Southwest Corner of the Hest parking lot. SAMPLING METHOD Mot Amplicable  ~
GEOLOGIST A. Tweidt SURFACE ELEVATION Approximately 1474 feet
ORILLING CO Beylik TOTAL DEPTH (ft) 6% :
DATE (start/finish) 03/14/94 - 03/25/94 DEPTH TO WATER (ft) Approximately 166 feet
5 c ol »19
<+ AlE|o
= AN 5 G| S8 . . R
Well Sample Slelelsitl 3 la Lithologic Description
5 Completion No. |E]|a Llm] £ and Notes
= al 2l gla| v in
o n|oiz|Lic] ~ O
o Z° Si-19
— 190 4~inch 7z 7
: Low 7 i
Carbon 7 7
Biank /7 1501t-1631t - Very fast drilling, drill
1 % % bit went down 3 feet within 20 seconds;
- 155 L 7 no drill chatter; material unknown; some -
L 4 7 fine and medium sand in cuttings.
| . e,
eight:
L f ﬁ Viscosity: 50 seconds
L Sand Content: 3 percent ]
160 ; 7 0 |NA
| % Directional survey at 180 feet: <1 degree
7 4 from vertical.
; 2 Same as above.
I 2
— 165 % 4 .
L 2 V)
787
10
] V) Drilling Mud:
- 77 Weight: 66.6 Ibs/cu.ft.
170 ; 9 Viscosity: 33 seconds .
A % ; Sand Content: 1.5 percent -
/] /] -
[ [ - Same as above.
)
I 27
— 175  4-inch 7z f € 7]
- Low % ; 2
Carbon 2 4 o
Biank /] @ Same as above.
180 2 2 O |NAl | 11 M5] POORLY GRADED SAND. Light brown; i
+ [ % 2R approximately 85% medium to coarse
; ; AR sand, subangular to subrounded;
/] % approximately 5% nonplastic fines; trace
2 7 fine granitic gravel; no odor.
) %
185 /] _
/] V]
i 7 % Decrease in grain size; predominately
7 f 4| fine to medium grained.
70 ATl SILTY SAND Light brown; -approfimately
i 4 f 41 85% fine to medium sand; trace coarse
— 190 ; é sand; approximately 15% nonplastic fines;
i /] [/ no odor. 1
/] ]
/] %
/] /]
/] ]
| |1 ~
— 195 Yy 4 Drilling Mud: |
L 77 Weight: 67 Ibs/cu.ft.
/] ] { :
7 7 Viscosity: 30 seconds
; é Sand Content: 1.5 percent
L % /]
/] / _
- 200 414 X 0 [NA




- FOSTER WHEELER ENVIRONMENTAL CORPORATION

Monitoring Well 14 ’
PROJECT ¢ Propulsion Laboratory DRILLING METHOD MA Rotary (12.25-inch boring)
LOCATION _Southwest Corner of the West parking lot. SAMPLING METHOD Mot Agplicable
GEOLOGIST A._Tweidt SURFACE ELEVATION Agproximately 1474 feet
DRILLING Co Bevlik TOTAL DEPTH (ft) &6
DATE (start/finish) /1491 - 0/25/H DEPTH TO WATER (ft) Approximotely 165 feet
) c o =19
:._J Wi ’é 8 c|l OO0
s oli|{alS5la) o & . . s
Well Sample | 2ILI&| o8 T |& Lithologic Description
5 Completion No. £lw Dlal £ and Notes
a Gl x|<iglol ¥ v
& wnioi=lglcl |
b —~10 Gl 1D
o] &) juo'
—200 . M| Grab sample of soil cuttings collected 7
[ g | at 200 feet (SC-05).
N Slight decrease in sand size;
. A predominately fine with some medium
I : ) grained sand.
205 : SP1 POORLY GRADED SAND WITH SILT. ]
[ — o : Light brown; approximately 90% fine to
—F. S medium sand, subangular to subrounded;
- n trace coarse sand; approximately 10%
5 5 5 nonplastic fines; no odor.
—210]  4-inch byt A @ 7
- Stainless . . s
Steel = —
Screen, J==t. ©
I 0.010- : : S
inch Slot B oo ¥ g
—215| Size : : z ]
- 220 1 F 0 |NA .
i : N Drilling Mud Viscosity: 33 seconds.
7B
L 4%
77 i
—225|  4-inch * v
r Low 7
Carbon % ; |
3 Blank 7 % ] . X .
% [ 2 3A1Sm| SILTY SAND. Light brown; approximately
- 77 11 85% fine to medium sand; trace coarse
% 2
- 230 %2 % RNk sand; approximately 15% nonplastic fines; -
X f f no odor; micaceous. 1
Y % :
% 7
] /]
- % /] =
| ] /] o
10 @
—235 ; o 7
I /] =
| 7 ]
77 I
% /] @
- / / p
- 240 V) % 0 |NA
7 L/
- -
7
77
1 1
— 245 9 /) )
! 77
)7
/] /]
Z f As above.
L / i
—250 ——




FOSTER WHEELER ENVIRONMENTAL CORPORATION

, Monitoring Well 14
PROJECT £t Propulsion Laboratory DRILLING METHOD M Aotary (12.25-inch boring)
LOCATION _Southwest Corner of the West parking lot. SAMPLING METHOD Mot Amplicsble  ~
GEOLOGIST A. Tweidt SURFACE ELEVATION Approximately 1474 feet
DRILLING CO Beylik TOTAL DEPTH (ft) 86
DATE (start/finish) O¥/14/%4 - 03/2%/%4 DEPTH TO WATER (ft) Ageroximately 166 feet |
—~ y > =
et wl=lEl2|E] &8
= vlilal§lel o€ . . L.
Well . Sample (LIS DB T & Lithologic Description
s Completion No. |E€la Blea) £ and Notes
a @i I{<C &) it + {7
Q nioi> = cl o~ 1O
3 1O ol 2 |®
® (&) 5
—250]  4-inch 7 TTTiSm] Oriling Mud:
r Low 1 J1 Weight: 70.3 Ibs/cu.ft.
Carbon Viscosity: 32 seconds
Blank 7 7 Sand Content: NA
r % ]
— 255 ; 7 5 As above.
I 77
2
2 z
L % S
9 9 € :
— 260 1 U 8 O NAL 1 Direction survey at 260 feet: <0.5 degrees
F ; 9 11 from vertical.
[ 9 Drilling Mud:
4 Weight: 70.3 Ibs/cu.ft.
i Viscosity: 31 seconds
265 Sand Content: NA
\ 11
1 ‘4 4 “%‘ | J~1sp| POORLY GRADED SAND. Light brown:
; ’ R approximately 85% medium to coarse
A sand, subangular to subrounded; trace
L . - g fine sand; approximately 5% nonplastic
L 270 : : ) fines; trace fine granitic gravel. No
i N - odor,
—275 g
r 3]
g
_ 3
. 5 RN
—280{ 4-inch T p” O NAL .o Same as above
[ Stainless : = e
Steel & :
8%,%%"’ . . S f;)’ﬁ SILTY SAND. Light brown; approximately
i inch Siot ; ) di! 80% fine to medium subangular to
— 289  size . : 0 [NA 11 subrounded sand; approximately 20%
5 11 nonplastic fines; no odor.
—290 1t 0 |NA
[ j ; 4" As above but with predominately fine
- ? 4 o grained sand.
0 7
295 7
s 4 % =
Q
’ /N
[ 77
: V] %
.._300 4 —l




FOSTER WHEELER ENVIRONMENTAL CORPORATION

PR |

Monitoring Well 14
PROJECT et Propulsion Laboratory DRILLING METHOD Mud fotary (12.25-inch boring)
LOCATION _Southwest Corner of the West parking lot. SAMPLING METHOD Mot Applicable
GEOLOGIST A._Tweidt SURFACE ELEVATION Aproximately 1574 feet
ORILLING CO ferlik TOTAL DEPTH (ft) 8%
DATE (start/finisn) O¥/14/%4 - 03/25/91 DEPTH TO WATER (ft) Adproximately 166 feet
= c ol =12
s o= €l gl ol
* alliigalS5|eol o€ . . . .
Well Sample | 1912158l 3 |A Lithologic Description
5 Completion No. €| v oAl £ and Notes
a8 ol z|<|glul ©|n
© njoj=> ={cl| ™ Q
2 —~{O Ql- a1\
20} o 5
—300|  4-inch * T Tism| Grab sample of soil cuttings collected
: Low % 1 at 300 feet (SC-05).
Carbon 7 .
Blank % 1H Same as above.
I ] 111 | Oriling Mud:
77 11 Weight: 69.6 Ibs/cu.ft.
—305 9 /] 1th Visgosity: 35 seconds
' 2 ARRL Sand Content: NA
2 1
2 1l
310 g ; 114
] ﬂ J'/ﬁ POOCRLY GRADED SAND WITH SILT. Light
7 o 2 brown; approximately 55% fine sand, 15%
[ -l medium sand, 10% coarse sand,
L 7 f g approximately 10% nonplastic fines and
345 ] 2 10% fine to coarse granitic gravel; no
% 1. odor. -
- / .". ]
Z 7
—320 7R O NAF o)
i % 1|l | oriting Mud:
2 = Weight: 70.3 Ibs/cu.ft.
] % 3 Viscosity: 33 seconds
5 f o BSIEM Sand Content: 0.75 percent
— 325  4-inch /’ o 2 S 1y SILTY SAND. Light brown; approximately
: Low %z 2 11 80% fine to medium subrounded to
Carbon 7 f o 1.1 subangutar sand; approximately 20%
Biank @ nonplastic fines; no odor.
' 7
— 330 4% 4 _
1
| 1 7
r 77
- 335 ﬁ ;
: 2 %
n
‘n
[/ %
| ] ;
—340 g 7 0 INA Same as above.
1 /] 9
/] /]
/] /]
2 /]
% [/
] 707
345 7 2
! % %
Y Y
i 77
]
| ) 7
— 350 4 —




~ FOSTER WHEELER ENVIRONMENTAL CORPORATION

Monitoring Well 14
PROJECT £t Propulsion Laboratory ORILLING METHOD M Rotary (12.25-inch boring)
LOCATION _Southwest Corner of the West parking lot. SAMPLING METHOD Mot 4plicable )
GEOLOGIST A Tweidt SURFACE ELEVATION Approximstely 1474 feet
DRILLING co Berlik TOTAL DEPTH (ft) 6%
DATE (start/finish) 03/14/H - 03/25/%4 DEPTH TO WATER (ft) Aproximately 165 feet
¥ Nola|El R 2l 518
V Well sample |=|©| & 3| S| = = Lithologic Description
5 Completion No. |E|a| @il 2|” and Notes
= olxl<|Slal B |n
I wiol=l8|cl ~ |O
=) ~1O Ql-J 1y
m O >
— 390 4-inch T T
I Low f f {SM
Carbon % §
Blank /]
9 L]
i /7
— 355 707
s % /]
707
] 2
;
[ /7 I -
—360 7 ﬂ w O [NAL 1 f} Same as above.
- % 4 ® 11
) 03
_ 7B
- 365 77
I ) ;
7B’
2
| -
—370 7% ;
‘ 77
; /]
]
77
- 4 F
Drilling Mud:
I . . 11 Weight: 71.06 Ibs/cu.ft.
— 380 - . 0 [NA . Viscosity: 40 seconds
I : : 2 1M fsp| Sand Content: 1.6 percent
@ |/
— o -1-1|SM! POORLY GRADED SAND WITH SILT. Light
o brown; approximately 85% medium to
A o coarse sand, subangualr to subrounded;
385 . - e approximately 10% nonplastic fines; 5%
4-inch 3] fine to coarse granitic gravel; no odor.
- Stainless Ja— -
Steel @
Screen, — P
] 0.010- — 5
inch Slot : : z
—390| size ' ' L Direction survey at 390 feet: <! degree
- : : 5 s from vertical.
; ()]
. n
L pot
—395 . ‘ §
L i ; _7!..[“cIg
% 4 ] As above.
7
| n
— 400 424 L 0 INA




FOSTER WHEELER ENVIRONMENTAL CORPORATION

PN S Y |

Monitoring Well 14
PROJECT &t Fropulsion Labaratory DRILLING METHOD M/ Rotary (12.25-inch boring)
LOCATION _Souttwest Corner of the West parking lot. SAMPLING METHOD Mot Agplicable
GEOLOGIST A Tweidt SURFACE ELEVATION Agproximately 1374 feet
DRILLING Co feylik TOTAL DEPTH (ft) B :
DATE (start/finish) 03/14/%4 - 03/25/94 DEPTH TO WATER (ft) Agproximately 166 feet
. > r—4
s n|S|Ele|E| 5|8
* olilals5|e| o€ . : s
Well Sample 2Ll 215] 3 |& Lithologic Description
5 Completion No. = ) g ) e and Notes
a SHEEEIRER
& o178 7|8
—400|  4-inch * T “TTisp| Grab sample of cuttings collected 7
! Low -{ |{SM]  at 400 feet (SC-05).
Garbon % POORLY GRADED SAND WITH SILT AND
% GRAVEL. light brown; approximately 75%
[ % f medium sand; trace fine and coarse sand; T
— 4095 f 4% approximately 15% fine to coarse granitic -
A ; 1 j-_ gravel and 10% nonplastic fines; no odor. |
- % 9 N
~— 410 4 ; | i
[ 77 Bl
415 % 2 “1'{| | oriing Mud: .
- q U =l Weight: 72.6 Ibs/cu.t.
7 7 Viscosity: 40 seconds
¢ /] 1 Sand Content: <1 percent
A % -1.
— 420 2 2 = 0 |NA y -
- ) /] o 1
2 /] 17 .
4 Nt
1 U 2 -.
v 4 = <l
! 77 ]
— 425 4-inch Ce D5 o i
: Low Z f @ A ATsm] SILTY SAND WITH GRAVEL. Light brown;
Carbon [ 9 1. approximately 70% fine to medium sand; |
| Biank ? f approximately 16% fine to coarse granitic
- ; é ) gravel; 15% nonplastic fines; no odor. ]
X 7 7 it
- 430 77 1} 1
3 /] v 11 )
707 11
/7 R
/] /] 1 fS.E POORLY GRADED SAND WITH SILT. Light
: 7 ? 1 sl  brown; approximately 85% medium to
435 ] ] e coarse sand, subangular to subrounded; -
| ? 4 approximately 10% nonplastic fines; 5%
? fine to coarse granitic gravel; no odor. |
77 v :
] ) = |
| 19 | s
- 440 7Y - 0 [NA 1
% % T :
- 9 ] -
19 |3 |
77 5 1
707 ~ .
e 1 0 |
—4 SR &
; i
e
— 450 —= ]




_ FOSTER WHEELER ENVIRONMENTAL CORPORATION

Monitoring Well 14 T
PROJECT et Fropulsion Laboratory DRILLING METHOD M fotary (12.25-inch boring)
LOCATION Sauthwes't Corner of the West parking lot. SAMPLING METHOD Mot Aapljajab]e
GEOLOGIST A leejff SURFACE ELEVATION Agproximately 1174 feet
DRILLING Co Zerii TOTAL OEPTH (ft) &%
DATE (start/finish) 0F/14/H - 03/25/%4 DEPTH TO WATER (ft) Approximately 166 feet
N > —4
B o|S|El e8] 5|8
ko oft]lalS5iol o |E . . e
Well Sample | 2|92 o8| = @ Lithologic Description
5 Completion No. El 9] . o <l 5 |, and Notes
S nlalz|8lel ~ |o
3 3°%|87 |3
— 450 sp| Encountered bouider from 451'-452", N
SM} Drilling Mud: ]
Weight: 74.4 Ibs/cu.ft.
Viscosity: 40 seconds
- '__"': Sand Content: 2 percent
455 4-inch e -1, As above with increase in amount of 7
i g:g'enlless : N ° fine to coarse granitic gravel. 1
Screen, — G 1
i _O.ori‘os:I t — o
450 Sze = = 0 |NA ]
1 — e
e it
r — ©
8 a 4
— 469 Zo‘ -
470 1 f 2 -
SR ~
— 475 4-inch /) * 7
1 Low % % 1
L Carbon ; f 1
Blank % % ]
] s /]
| 17 . |
—480 Z 2 0 |NA Same as above. ]
| 4 4 . o 1
- B i
U x ]
| ‘I 3l
— 485 /] 4 « 7]
| ; ) o 4
/7
U 5 <l
i /] % 2 . 4
/] 2 .
- 490 77 .
1 ; ; '-_‘ . g
9 [/ <1
% [/
77
i 77
— 495 [] /] -
[ /.
77
I %
% [/
0 Y .




FOSTER WHEELER ENVIRONMENTAL CORPORATION

Monitoring Well 14
PROJECT _Jet Argpulsion Laborstory DRILLING MET;‘iOD M Rotary (12.25-inch boring)
LOCATION _Sauthwest Corner of the West parking lot. SAMPLING METHOD Mot Agplicsble
GEOLOGIST A Tweidt SURFACE ELEVATION Amproximately 1174 feet
DRILLING Co Beyli TOTAL DEPTH (ft) 886
DATE (start/finish) Y149 - 05/25/% DEPTH TO WATER (ft) Aprodmtely 165 feet . |
— - > - —
g 0 Sie L gl & .8
* oliial5io} o |€ ) . .
Well Sample | 21O IS8 S 1H Lithologic Description
5 Completion No. |El|lw 8lal £ and Notes
a @l 2| plwf « |0
0O O o .J |»
m (&) )
—5001  4-inch % * 9 T gp| Grab sample of soil cuttings collected N
- Low % SN at 500 feet (SC-05).
L Carbon 7 7 4 ) )
Blank ] 0 11SM] SILTY SAND. Light brown; approximately
7 % 80% fine to medium sand; approximately
i % 20% nonplastic fines; trace fine to coarse 1
—505 f granitic gravel; no odor. 4
I 4 4 Driiling Mud:
% Weight: 71.8 Ibs/cu.ft.
7 4 +——  Viscosity: 41 seconds
i % % . g% Sand Content: | percent ]
—-510 ; iz POORLY GRADED SAND WITH SILT AND -
- /] % E GRAVEL. Light brown; approximately 70%
4 ; — J L predonimately medium sand; approximately |
4 o 4 1iSM 20% fine to coarse granitic gravel and
[ 7 4 ” 11 10% nonplastic fines; no odor. ]
L 515 ; ﬁ g SILTY SAND WITH GRAVEL. Light brown;
A % % S approximately 70% fine to medium sand;
4 = approximately 15% fine to coarse granitic
/] % c“,ﬁ gravel and 15% nonplastic fines; no odor.
7%
L 7 ; ;
—-520 7 0 {NA =
7 -
% /]
[ 7/
—525  4-inch //’ * v T
r Low
: Carbon ; g
Blank f
I /] ;
—530 4 2 -
As above but sand becomes finer )
I grained, possibly siltier with decrease in
—535 amount of gravel. =
w0
1 8
i @
—540 S C [NA 7
] o Drifling Mud:
= Weight; 74.8 ibs/cu.ft.
4-inch . o Viscosity: 40 §ec0nds .
! Stainless z 2 Sand Content: 1 percen
545 Steel ]
L Screen, s N
0.010— J=.
inch Stot . .
Size §
—550 -




FOSTER WHEELER ENVIRONMENTAL CORPORATION

Monitoring Well 14
PROJECT vt Fropulsion Laboratory DRILLING METHOD Mdd Botary (12.25-inch boring)
LOCATION SaUthNE’S't Corner of the West parking lot. SAMPLING METHOD MWt Applicable
GEOLOGIST A 7”5'1# SURFACE ELEVATION Adoroximately 1474 feet
DRILLING Co Berlik TOTAL DEPTH (ft)
DATE (start/finish) 0¥/14/94 - 03/25/94 DEPTH TO WATER (ft) Afproxinately 166 feet
— . > =t ]
g ol S|Ele| 2] &8
= vli|la|S5|al o€ )
Well Sample [Z1LI18| D101 SR LLithologic Description
5 Completion No. |Elag) (9]~} £ and Notes
: | HHNEE R
@ =
: 2°17|8]7 |2
550 — Tl .
* 77 B 11 ‘
/ [y
/ ©
/] o 4
L 7 E 1
555 77 > 4
% s
L/ ]
©
L P
9560 2 2 O NAL 1 F Same as above. .
i 9 1 :
L 7 %
] 2 ]
565 77 .
L % 2« g
(3]
/ / :.é -1
i 7 e
[
—570 92 ; 8 -
i V]
7
j /o
575 4-inch Z7 .
r Low % 4
garbkon
tan |
L / /]
7 1
580 77 0 INAL 1. Same as above. Directional survey at 7
i 7 ; - 580 feet: <0.5 degrees from vertical.
f % Orilling Mud:
; % Weight: 71.8 Ibs/cu.ft.
! v ] 11 Viscosity: 32 seconds
—-585 N x A1 Sand Content: <0.5 percent .
| 2 I ]
g
_ 7
590 / © 4
L w
e
5
' 5
5385 / o -




FOSTER WHEELER ENVIRONMENTAL CORPORATION

Monitoring Well 14

PROJECT et Propulsion Laboratory DRILLING METHOD Md Rotary (12.25-inch boring)
LOCATION _Southwest Corner of the West parking lot. SAMPLING METHOD Aot Agplicable )
GEOLOGIST A Tweidt SURFACE ELEVATION Agproximately $74 feet

DRILLING CO Bevlik TOTAL DEPTH (ft) &% :
DATE (start/finish) /14 - 03/25/%4 DEPTH TO WATER (ft) Approxinately 166 feet

Well Sample
Completion No.

Lithologic Description
and Notes

Depth (ft)
Samples
Blows/6~in.
OVA (ppm)
Moisture
Consistency
Lithology
USCS Symbol

Grab sample of soil cuttings collected
at 600 feet (SC-05).

Same as above.

Drilling Mud:
Weight: 71.8 Ibs/cu.ft.
Viscosity: 40 seconds
Sand Content: 1 percent

—600

7]
z

—605

—610

1 1M Gr| Difficult drilling.
++_( Granitic rock — medium sized rock chip

+++—¥ 30% quartz; 15% plagioclase; 5% other
0 INA 4+ (mafics).

H- 4+
+ .
H- -+
+ 4
-+
+ -
H +
+ -
-+
+ -4
H- +
+
H +
-+, -
+ +
+
H +
+
H- +
-+ -
-+
+ 4
H- +
+
-+
+++_‘
+ As above.
H +
+
-+
+ 4
+++_*
H- 4

Py
+,

et

TN Drilling Mud:

+++-i Weight: 74.8 Ibs/cu.ft.

+ 4 Viscosity: 34 seconds
+++-l Sand Content: <! percent
-+

+ .
+ o+
Ay

+ 4

-

AL MH MmOt

+++_* pieces as cuttings; surfaces on all pieces 1
H '+ angular, fresh breakage, 50% K-feldspar; 7

PURUEN VSO S ST SR SN WY

dd




FOSTER WHEELER ENVIRONMENTAL CORPORATION

Monitoring Well 14
PROJECT _Jet Propulsion Laboratory DRILLING MEfHOD Mud Rotary (12.25-inch boring)
LOCATION _Southwest Corner of the West parking lot. SAMPLING METHOD Mot Agplicable
GEOLOGIST A Theidt SURFACE ELEVATION Approximately 1474 feet
DRILLING CO feyiik TOTAL DEPTH (ft) &% : E
DATE (start/finish) 0314/ - 0/25/% DEPTH TO WATER (ft) Aparoxinately 166 feet :
— - > — !
vt ol S| E » 2l &8
- olitalslel ol€ . , L
Well Sample | 2|92l Hl S ia Lithologic Description
5 Completion No. =) j = and Notes
a Bl z|l<|dlel 2|
@ Njoiz|stct 1 1Q :
Q —~1 O ol 4| i
@ o o |
—650 -
-+ i
1 + 4 !
ot
/ l ey
] AL o Pty
— 655 0 + 4 Grab sampie of soil cuttings collected 7
: % o ot at 656 feet (SC-05).
5 ‘Bottom of boring at 656 feet.
I &
m
—660 -
s
— 665 -
—670 7
—675 7
* :
- 680 ]
r ]
— 6895 j
630 )
— 695
— 700 —



summary Casing Installation Log

Well No. MW-14
Job No. WB&50

Client Enserch Environmental Corp.
Site JPL
Project Description Grounduater Investigation

Well Informaton

Reference Datum ground surface

Elevation of Datum 0.00 ft.

Position of MP Casing Top above / below Datum 0.00 ft. above datum
Position of MP Casing Bottom Below Datum 577.14 ft. belou datum

Well Description MP38 1n 4-inch steel

Other References

Log Informaton

Designed By D). Mercec Date _Mar. 291994
Approved By _ M. Coltler Date __ Moy 4 , 1994
Checked By D Mercer Date _ Moy 20, 1944
Computer File No. 650MU14 Date Tue Mar 29 16:46:22 1994

Sketch of Wellhead Completion

CE,T"\PC Ie ,f couP\iﬂ

-2
on ~\-‘=r~ & MP Carsiag ‘:>:c¥':on 8
' set even with -y»oqiol surface
X LURTXATAR s T ‘T"‘s-u-‘ - TP T T RSN VAR 3(00,\0‘
suctace
81 - X ndh 1D go face

c,us'mﬁ

NO)(C&'. l \‘%‘ inch s"fcc\ c,o‘;'wvj

1 Svf‘(\“’l_ <°'*~p\c‘¥\on 4o be (o‘-\xler“‘-tol o oo 50&:)(00’( Vo".;l(‘{' Jin near -ﬁr"wc,

3.\ analos bc;].'ween 12 _i‘na\r\ Gndk 4?ncl\ Cas;',,:) open *"o 6 £+ Lclow fjwdh"’
dA’ -‘f'mv ofF 3/\$¥all_¢x‘l—:l°ﬂ



Legend for Casing Installation

Log

Well No. MHU-14 .
Job No. WB&50
MP log Description Quantity| MP log Description Quantity
7 P38 CASING 2 FT. 010
0225FD2 F— HP38 REGULAR COUPLING 062
“eeeee 0221
MP38 CASING 10 FT. 042
0225F10 o MP38 MEASUREMENT PORT 014
""" : 0222 :
(:::I [::] HD38 PACKER STIFFENED 015 O P38 PUNPING PORT 005 -
"""" 0237F05 0224
[ l P38 CASING 5 FT. 012
""" 0225F05
s nP38 CASING 1 FT. 002
0225F01
= HP38 END CAP 001
0223
-45) HAGNETIC COLLAR 005
Geo 1 Geo 2 Well Casing

HILD STEEL PIPE

STAINLESS STEEL SCREEN
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WELL MW-15

BORING LOG AND WELL COMPLETION DIAGRAM
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WELL CONSTRUCTION LOG

WELL NUMBER: MW-15

WELL TYPE: Shallow Groundwater Monitoring Well

SURFACE ELEV (ft. above MSL): 1121.34

CASING ELEV (ft. above MSL): 1120.66

Traffic Box \

‘ZGround Surface

Concrete

Grout

Casing

Filter Pack —»
19 ft.

Screen

69 ft.

I:'I‘B'
Ao

Li\shared\everyonaejpl2\borelogiasbuilts\shallow.xls

DRILLING SUMMARY
DATE COMPLETED: 2/26/94 t0 2/27/94
DRILLING COMPANY: Beylik
DRILLING RIG TYPE: Air Percussion
TOTAL DEPTH DRILLED: 77 f.
CONSTRUCTION DETAILS
BOREHOLE DIAMETER: 11 in.
TOTAL WELL DEPTH: 74 ft.
BLANK CASING TYPE: Stainless Steel

BLANK CASING DIAMETER:

TOTAL BLANK CASING LENGTH:

SCREEN TYPE:

SCREEN SLOT SIZE:

SCREEN LENGTH:

SUMP LENGTH:

PROTECTIVE CASING STICKUP:

GROUT MATERIAL:

SEAL MATERIAL

FILTER MATERIAL:

COMMENTS:

4in.

241t

Stainless Steel

0.010-in.

50 ft.

5ft.

None

Voiclay

Bentonite

#2/16 Sand




FOSTER WHEELER ENVIRONMENTAL CORPORATION

MW—15
PROJECT _wet Aropulsion Laboratory DRILL ING METHOD wal-wall air percussion
LOCATION Mortheast Corner of Building 11 SAMPLING METHOD 2 1/2° x 24" Split Spoon Sompler
GEOLOGIST 8111 Aobin . SURFACE ELEVATION Agorox. 1121 fts
DRILLING Co Bevlik TOTAL DEPTH (ft) 220
DATE (start/finish) 02/2/94 - 02/27/H4 DEPTH TO WATER (ft) H.7ft
— Y > =
& 2| 7|E|E|El 5|8
Well Sample [2|9| & o S8 lA Lithologic Description
5 Completion NO. =y ) LAl £ and Notes
s G| x|<|{ginl 3 in
3 % 51312|5| 7|8
Q o O 5
a E /e I A O N N | ASPHALT PAVEMENT (0.25 feet thick) 7
grafﬁc i 2 @ - -]5P| GRAVEL ROADBASE (0.25 - 0.50 feet)
ox A { GO .
% 1 < POORLY GRADED SAND - 80% fine sand, 15% |
Xirs R3] © medimum sand, 5% coarse sand, trace
[ <Y fines (nonplastic), maximum size coarse
Y ]V iy sand; brown, moist; abundant mica.
) ) .
A
:\2 p Collected grab sample of cuttings at 7
'0 0 4 teet (SC-01).
b i POORLY GRADED SAND -
' ; a 90% tine sand, 5% medium angular to
0 0 IS subangular sand, 5% angular to subanguiar
P B . © coarse sand, trace fines (nonplastic), -
0 0 L maximum size coarse sand; light brown,
D % 5 dry.
. . E .
43}
o8
@ ' - >~1Sp| POORLY GRADED SAND WITH GRAVEL AND 7}
R ) g No wl 1ol BT8P P Conaies. 0% medium subanguiar to
P : > Recovery subrounded sand, 20% fine to coarse
D 0 ' subanguiar to subrounded gravel, 20% 7]
P P . coarse angular to subangular sand, 20%
0 0 fine sand; maximum size coarse gravel;
—10 | 4-inch YT LV light brown, dry. -
Stainless N R
Steel D 0 ]
Blank Pl ¥ Attempted to collect soil sample between
'0 0 8 and 8 feet. No recovery.
L | h| i N —
' /Y
—13 % 7 Soil-3 : 2'-1 | Collected soil sample (SOIL-3) 7
LA A ° - NAlOID R at 13 — 13.5 feet.
14 1/ 1 T N _
“ V1 o
] % 2
15 ‘B -
g a g
— 16 A A Attempted to collect soil sample T
% /1 at 18 feet. No recovery.
] " 2 -
— 17 e e -1 | POORLY GRADED SAND WITH GRAVEL
. e 35% fine sand, 20% coarse subangular to
T ~7ISP|  subrounded gravel, 10% fine subangular to |
—18 - P No INA ol [+~ subrounded gravel, 15% coarse angular to
2 |Recavery Y subrounded sand, 20% medium subangular
ht to subrounded sand, trace fines .
—19 © (nonplastic); maximum size coarse gravel 7|
< light brown, dry. :
o
- 20 —— g Cobbles at 18 feet. T




FOSTER WHEE

LER ENVIRONMENTAL CORPORATION

MW-15
PROJECT &t Arapuision [_abaf’atar“y DRILLING METHOD ual-waill air percussion
LOCATION Abr'theast @rner of Building 11 SAMPLING METHOD 2.1/2° x 24" Split fpoon Sampler
GEOLOGIST Bill Ff;{"" SURFACE ELEVATION Amprox. 1121 ft:
DRILLING co Beylik TOTAL DEPTH (ft) 7.0
DATE (start/finish) G2/26/%4 - 02/2//% DEPTH TO WATER (ft) .71t
. > —
s ol SlEle 2 513
* ali1|lal5la] ©|€ . 4 -
Well Sample SILI&olH 3 iS Lithologic Description
5 Completion £ v oAl £ and Notes
5 e
8 S10=isl ol
fos) O 5
—20 T - 1gp| Decreasing coarse sand and increasing 7
AR fine sand.
—e1 Attempted to collect soil sample between
23 and 24 feet, no recovery.
~22 -] | POORLY GRADED SAND -
p—— R 60% fine sand, 30% medium sand, 10% fine
- A subangular to subrounded gravel, trace
—23 N i— e coarse angular to subangular sand, 7]
— . NA 0 maximum size fine grave!; light brown, dry.
N i— Recovery R
—a4 : *29Gp| BOULDERS AND COBBLES N
E-DO,O Fine to coarse subangular to subrounded
o5 '6%( gravel. |
p— o 59 Encountered groundwater at approximately
\Vi 00 25.7 feet. (Depth to water measured at
- 06 = 0. - 5 13:56 on 2/28/94). .
— o0
‘?;,‘idq
27 SR ET 1
— 28 - ; POORLY GRADED SAND i
S . - 70% fine sand, 20% medium sand, 10% fine
| %) Soil~4 NA[O W s subangutar to subrounded gravel, trace
—29 w 5 .‘|_5 NAlO I w . coarse angular to subanguiar sand, 7
== kC ol N maximum size fine gravel; light grayish
10 - o S brown, wet; abundant biotite.
— < c ‘. -1
.O‘O':Oé" t | s N Collected soif samples “SQIL-4" and
i © N “SOIL-5" from 28.5 to 29.0 feet and 29.0
— 31 A~inch 3 : to 28.5 feet, respectively. -
Stainless ; -
Steel 2 y |
~32 | Screen POORLY GRADED SAND
== 5§5% fine sand, 40% medium sand, 5%
—— coarse angular to subangular sand, trace |
33 fine angular to subangular gravel, trace
fines (nonplastic); light brown, wet.
— 34 t— Boulder at 34 feet. 7
— 35 =
— 36 POORLY GRADED SAND )
75% mediym subanguiar to subrounded
sand, 20% coarse subangular to o
- 37 subrounded sand, 5% fine sand, trace fine
= gravel; maximum size fine gravel; light
38 brown, wet. _
As above but with trace coarse
subangular to subrounded gravel.
-39 )
==} . _
L 40 —r




FOSTE

R WHEELER ENVIRONMENTAL CORPORATION

—
MW—15
PROJECT et Aropulsion Laboratory DRILLING METi:iOD Qual-wall air percussion
LOCATION Morthesst Corner of Building 11 SAMPLING METHOD € /2" x 24" Slit Spoon Ssmpler
GEOLOGIST 8111 Aobin SURFACE ELEVATION Afprox. 1121 ft= -
DRILLING CO Berlik TOTAL DEPTH (ft) 7.0
DATE (start/finish) _02/26/94 - 02/27/94 DEPTH TO WATER (ft) 2.7 ft
D clolold] =(2
= 57|58 5| B2
] Well Sample |z|o|8]|3| 2| T | & Lithologic Description
5 Completion No. |£€le bl £ and Notes
S SRR EIE RS
- =18{Z|s| 2 |o
a m ol S
—40 —r -_.:.-'SP 4
41 = As above. .
- 42 i
43 = J
44 = < TSw] WELL GRADED SAND WITH GRAVEL .
= .- 50% fine subangular to subrounded gravel,
oo g 30% coarse subangular to subrounded
—45 — sand, 10% medium sand, 10% fine sand, 7
| im— trace fines (nonplastic), trace coarse
— .. subanguiar to subrounded gravel; maximum
—46 . size coarse gravel; light brown, wet. T
o .o Boulder at 46 feet.
_47 o ‘.'.:'o' N
o ..0
—48 Im— o AR Collected grab sample of soil ]
5 . cuttings at 46-48 feet.
- 49 — b X3 -
[0
om— g
—50 | o0.010~ —= & 1
ig_ch Stot ;’
ize, ©
—51 | 4-inch > .
Stainless 3
Steel z |
—52 | Screen POORLY GRADED SAND
70% medium subangular to subrounded
sand, 20% coarse subangular to
—S53 subrounded sand, 10% fine sand, trace
fines {nonplastic), trace fine to coarse
 p— subrounded to well rouned gravel; maximum |
—54  p— size coarse gravel; light brown, wet.
S5 — POORLY GRADED SAND 1
45% fine sand, 40% medium sand, 10%
' coarse subangluar sand, 5% fine to i
96 coarse gravel; maximum size coarse
gravel; light brown; wet. -
_57 N 0 w =
—58 - : o
—59 ) _
—60 — ]




FOSTER WHEELER ENVIRONMENTAL CORPORATION

MW—15
PROJECT /Bt Propulsion Labaratory DRILLING METHOD Qvalwall air percussion
LOCATION Mortheast Corner of Building 11 SAMPLING METHOD 2.1/2° x 24" Split Spoon Sampler
GEOLOGIST Bill Ribin SURFACE ELEVATION Aorox. 1121 f&
DRILLING Co Beylik TOTAL DEPTH (ft) 7.0
DATE (start/finish) 02/2/94 - 02/2//94 DEPTH TO WATER (ft) 2.7 ft
— 3 > > —
£ 0| 7IE|2|E| 8|8
- well Sample [Z|©|&|2|£] 2 |3 Lithologic Description
5 Completion No. =) oAl and Notes
Y o|x|<|8lu| ¥ |n
g wnio|=z|8ic = |O
3 ~|O Sl 4@
@ O 5
60 T oo lse
61 /g'p* POORLY GRADED SAND WITH GRAVEL
- 40% medium sand, 30% fine angular to
R subangular gravel, 20% fine sand, 10%
—62 coarse angular to subangular sand, trace ~
e coarse subrounded gravel, trace fines
3 S (nonplastic); maximum size coarse gravel;
6 /SP light brown, wet.
64 B
—65 | o.010-
inch Slot
ize,
— 66 4-inch
Stainless
Steel 9
—67 | Screen © POORLY GRADED SAND
o 80% fine sand, 20% medium subangular to
o subrounded sand, trace coarse
—68 b subangular sand, trace fines (nonplastic);
P maximum size coarse sand; brown, wet.
(o]
-t
—869 ©
~
o~
—70 ]
z
~71
—72 POORLY GRADED SAND
; » 80% fine sand, 10% medium sand, trace
4-inch fines (nonplastic); maximum size medium
—73 | Stainless sand; brown, wet.
. Steel
Blank
—74
—75
—76 O|wW Collected grab sample of soil cuttings
at 76 feet (SC-0t).
77 X POORLY GRADED SAND
60% fine sand, 30% medium sand, 10%
. coarse sand, trace fines (nonplastic)
—78 - trace fine subangular to subrounded
gravel; maxiumum size fine gravel; light
brown, wet.
79
Bottom of boring at 77 feet.
—80




WELL MW-16

BORING LOG AND WELL COMPLETION DIAGRAM

EA\JPLAOU1&3_RINFLYSHEETS . DOC



WELL CONSTRUCTION LOG

WELL NUMBER: MW-16

WELL TYPE: Shallow Groundwater Monitoring Well

SURFACE ELEV (ft. above MSL): 1236.66

CASING ELEV (ft. above MSL): 1236.27

Traffic Box \

JGmund Surface

Seal

Filter Pack ——»

Screen

L'\shared\everyone\jpl2\borelogiasbuitts\shaliow.xIs

DRILLING SUMMARY
DATE COMPLETED: 2/28/94 to 3/19/94
DRILLING COMPANY: Beylik
DRILLING RIG TYPE: Air Percussion’
TOTAL DEl;TH DRILLED: 287 ft.
CONSTRUCTION DETAILS
BOREHOLE DIAMETER: 11in.
TOTAL WELL DEPTH: 285 ft.
BLANK CASING TYPE: Sch 80 PVC
BLANK CASING DIAMETER: 4.5in.
TOTAL BLANK CASING LENGTH: 235 ft.
SCREEN TYPE: Stainless Steel
SCREEN SLOT SIZE: 0.010-in.
SCREEN LENGTH: 50 ft.
SUMP LENGTH: 5t
PROTECTIVE CASING STICKUP: None
GROUT MATERIAL: Volclay
SEAL MATERIAL Bentonite
FILTER MATERIAL: #2/16 Sand
COMMENTS:




FOSTER WHEELER ENVIRONMENTAL CORPORATION

Monitoring Well 16
PROJECT £t Aropulsion Laboratory DRILLING METHOD vel-wall air percussion
LOCATION Merth of Building 138 SAMPLING METHOD £.#/2° x 24" Split Spoon Sampler
GEOLOGIST Bill Robin / Sara Arav SURFACE ELEVATION Approximately 1236 feet.
DRILLING co Byl TOTAL DEPTH (ft) &7
DATE (start/finish) 0&/20/%4 - 03/15/%4 DEPTH TO WATER (ft) X ~
— : 2 —
2 MHEREEE
* oli1lalStda| o |€ ) . L
Well Sample 21L& 5|82 3 |& Lithologic Description
5 Completion No. £l w Ll £ and Notes
a M] 2| < o B+ |
3 2(23|2|5] 5 |3
= o ol 5
—0 x - BN ASPHALT PAVEMENT (0.25 feet thick)
gg?‘mc =01 © - -1SP| GRAVEL ROADBASE (0.25 ~ 0.50 feet)
- Ny ¢ o .-, N
t <] < 5 e POORLY GRADED SAND. 80% fine sand,
<5 3] © 10% medium subangular to subrounded
- (e <] _ sand, trace coarse subrounded sand,
JV ,V N trace nonplastic fines; maximum size
s . coarse sand; brown, moist.
—3 p ;.0 .
— 4 :0 ) .
-5 10 :0 -
L6 I T _
—7 o -1 | Collected soil sample "SOIL-06" at -
) A 9.0 to 9.5 feet.
{ 111°Ml siLTY SAND. 50% fines, rapid dilatency,
9 \) \) . NAlOIM A1 low plasticity, low toughness, 30% fine .
b, b a. Soil-06 14 sand, 10% medium sand, 10% coarse
1 R = ’ 11 subangular sand, trace fine to coarse
—10 41/2- Vi—e 0 © 1t subangular to subrounded gravel; brown, -
inch Py P 2 : moist, maximum size coarse gravel.
Scheaue I} )| & 11
—11 80 PVC b, " c 'JV‘"— ]
A 4 1 [T - 1SP
Casing 0 0 o / .
—12 S D Collected grab sample of soil cuttings
. 0 D 2 ) at 12 feet “SC-02" (tags 0065 and
43 p b > 0066). i
) /.Y
b 4 D . -
14 ) .| | POORLY GRADED SAND. 90% fine sand,
b b') R 10% medium subangular to subrounded
R R e sand; maximum size medium sand; brown;
— 15 0 0 moist. .
P b i j ._'.. |
- 16 p p -
' ‘ /‘s-p- POORLY GRADED SAND WITH GRAVEL.
—17 0 0 4 50% fine sand, 20% medium angular to -
Py - 1 oRr subangular sand, 15% coarse subangutar
0 0 to subrounded sand, 10% fine subrounded
18 - LY ¥ gravel, 5% coarse subangular to -
‘ c subrounded gravel, maximum size coarse
0 0 gravel; trace nonplastic fines; light brown,
b P dry. -
19 ' 0 Soil-07
D, M ' Collectd soil sample “SOIL-7" at
- 20 : B 19.0 to 19.5 feet. ]




FOSTER WHEELER ENVIRONMENTAL CORPORATION

, Monitoring Well 16
PROJECT et Propulsion Laboratory DRILLING METHOD Qval-wall air percussion
LOCATION Aorth of Building 136 SAMPLING METHOD 2 /2 x 24" Split Spoon Sarpler
GEOLOGIST Bill Robin / Sarg Arav SURFACE ELEVATION Agoroximately 1236 feet.
DRILLING Co Beylik TOTAL DEPTH (ft) &7
DATE (start/finish) (/291 - 03/19/54 DEPTH TO WATER (ft) 2
— . > — DR
2 ol SlEle|2] 58
* ulijqg|stel o€ X . R
Well Sample P EEE I R B Lithologic Description
5 Completion No. |€]w Dle)-E and Notes
a Tl 2| alwf ¥ {93
O njol=istel 1 |Q
o —| O a| - |
53 (8] o
—20 - —
Y SRR
-2 VY
oo Y | |sP :
, h POORLY GRADED SAND. 70% fine sand, 20%
medium subangular to well rounded sand,
L o3 p 0 10% coarse subangular to subrounded
2 P sand, trace fine subrounded flat gravel;
0 0 S maximum size fine gravel; fight brown, dry.
- 24 b b
VY
- 25 AR
V.
q P | EE
— 26 (
)b
—27 V. 2= | collected soit sampie "s0I1L-08"
_ & Sy at 28.0 to 28.5 feet.
28 0 0 .
2 P a Soil-08 NAYO|D| gy
0 6 o .}..:0
29 P p, © . WELL GRADED SAND WITH GRAVEL
'0 0 = e 50% fine to coarse subrounded gravel,
M o o 25% coarse angular to subangular sand,
30 41/2- 1 | S A 15% medium angular to subangular sand,
inch ) 0 © e 10% fine sand: maxium size coarse gravel;
Schedute 0| i > o\ light brown, dry.
—31 | 80PVC : )
Casing D D g e o
P ] P | >
$ e 32 - - L] .' A.‘
o AR
P. - P 4 R B
—33 A
— 34 ;0 p '.'j'.'.:‘.'
o | TSP
- 35 p :0 / POORLY GRADED SAND WITH SILT. 50% fine ]
- : 50% fine sand, 25% medium subrounded
0 \) N sand, 15% coarse subangular to -
36 D, b subrounded, sand, 10% nonplastic fines,
'0 0 trace fine gravel; maxium size fine gravel,
37 4 A brown; moist.
A )
—39 0 0 Encountered boulders and cobbles at
r,‘ r 39 feet.
40 D —




FOSTER WHEELER ENVIRONMENTAL CORPORATION

PROJECT &t Propulsion Laboratory

Monitoring Well 16
DRILLING METI-]OD Qual-wall gir percussion

LOCATION Nerth of Building 138

SAMPLING METHOD 2.1/2° x 24" lit Spoon Sampler

GEOLOGIST Bill Aobin / Sara Arav

SURFACE ELEVATION Ateroximately 1336 feet.

DRILLING co fBerlik

TOTAL DEPTH (ft) 297

DATE (start/finish) 02/26/94 - 03/19/94

DEPTH TO WATER (ft) 2%

—~ . > ) ~
r ol S|E o el 8
* wl1|lal5|eo] o€ . . .
Well 21eiele|vl s iz Lithologic Description
= Completion =) Ll £ and Notes
b alzla(Dw] B |n
& nlol=|glc] = |0
a —~1O ol 4 |0
m (&) o]
o : v —— 5P -
,D p As above but with abundant fine R
. grained hornbiend.
_ 42 )D ;D, =1
—43 L< JT Encouniered boulders and cobbles at 7
0 43 feet.
p p
- - POORLY GRADED SAND. 40% fine sand, B
0 0 40% medium subangular to subrounded
D] P sand, 20% coarse subangular to
—45 ' subrounded sand, trace fine subrounded
D 0 to well rounded gravel; maximum size fine
p D -
1 1 gravel; light brown, moist; abundant fine
— 46 N N fo medium hornblend. -
[ X o
non Gp| POORLY GRADED SAND WITH GRAVEL .
P | P - 30% fine subrounded gravel, 40% medium
0 0 subfounded sand, 20% fine sand, 10%
b bY. u, coarse subangufar to subrounded sand,
: =% trace coarse subrounded gravel, trace
D D 5 nonplastic fines; maximum size coarse
49 b b ° gravel; brown, moist.
W B 5
h'l o b- - ]
41/2- 1 c
inch \ 0 @
Schedule b b > B
80 PVC ~ - o
Casing ,0 p S
< >
—52 o .1 | Collected grab sample of soil )
b b o1 cuttings between 48 and 52 feet "SC-02"
. 1 | ~IsP|  T{tags 0077 and 0078). )
—53 ) 0 o
" b
54 /) .
b | b
55 Jop POORLY GRADED SAND. 50% fine sand,
\ A 35% medium subangular to subrounded
), D sand, 10% coarse subangular to
—56 Py P subrounded sand, 5% nonplastic fines;
0 0 maximum size coarse sand; brown; moist.
—57 LR }
- .0 |
|
59 ' q h
'
60 — ]



FOSTER WHEELER ENVIRONMENTAL CORPORATION
Monitoring Well 16 "

PROJECT £t Fropulsion Laboratory DRILLING METHOD Qual-wall air percussion .
LOCATION Morth of Building 138 SAMPLING METHOD S.4/2" x 24" Split Spaon Sampler
"GEOLOGIST Bill Fbl?in / Sara Arav SURFACE ELEVATION _Approximately 1336 feef.
ORILLING co Bevlik TOTAL DEPTH (ft) 287
DATE (start/finish) 02/28/%4 - 03/15/94 DEPTH TO WATER (ft) 23
. - —
¥ o|SlElel2l 3|8 .
RS oli1al5ief ofE . . C
Well Sample [2 1Ll L2 B 1A Lithologic Description
5 Completion No. S o Pl and Notes
a aloi=ztLlct ~.|a
o =|° =] Rt e
— . |
;V 3 SP
P 0 1
:D‘ p As above. 7
s P ] As above but with abundant fine 7
0 0 to medium hornblend.
b S
AR “59GP| BOULDERS AND COBBLES. With 25% coarse ]
0 ), OO.QC subangular sand.
- 65 RS % | §
\ 0 0. 54
i 1 J 1 O, 0{
o T ]op
b} ¥ N
P y
,D P " ! POORLY GRADED SAND. 70% fine sand,
] ~ & 30% medium angular to subangular sand,
5 trace coarse subangular sand; maximum
)
51 y © size coarse sand; trace fine to coarse
q q = subanguilar to subrounded gravel; brown,
\ p 8 moist; abundant fine hornblend.
41/2- 1 | € N
inch o
Sch:&lgle ;q p > i
80 : - a
Casing D 0 2
£ I & AR i
—72 ) ) 2 ~.1 | As above.
, o ’W - . .
-73 o ] 1
R r TisM| SILTY SAND. 80% fine sand; 20% fines,
L. 74 D D 1 rapid dilatency, medium plasticity, low .
b | 0" toughness; trace coarse subangular sand,
; ; trace fine to coarse subrounded gravel;
—75 0 0 brown, moist; (heaving sands noted during
L& drilling).
e I _
P ]
—77 5 £
h-N
I
| 4g 4 b )
f' X As above but with 10% medium
80 n . subangular to subrounded sand. 7




FOSTER WHEELER ENVIRONMENTAL CORPORATION

Monitoring Well 16
PROJECT _kt fropulsion Laboratory DRILLING METHOD Qval-wall air percussion
LOCATION Morth of Building 138 SAMPLING METHOD 2.4/2° x 24" Split Spoon Sampler
GEOLOGIST Bill Robin / Sarg Arav SURFACE ELEVATION Asproximately 1296 feet.
DRILLING co Beylik TOTAL DEPTH (ft) &7
DATE (start/finish) 02/28/94 - 03/19/94 DEPTH TO WATER (ft) 2
— . > -
* a|l1{al5lol o€ . . L.
Well Sample [Z|L & 58] 2 1@ Lithologic Description
5 Completion No. |E€|w Bl £ and Notes
Q @l z|<|glwl 3 |n
3 5813|2|5| 5|8
o @ Of 5
—80 —_ N
J\{ b SM
81 W R
P 4 )
- 82 V. i
63 I :
Y
— 84 As above. 7]
W
. P 1} ]
U 1l
— 86 ' ’ 1 N
. |
— 87 0 0 11 _
b £ i1
NN -
1 yo 11
\ D 5 Jlsp
—89 J I B “7-1 | POORLY GRADED SAND. 100% fine sand,
q { z trace nonplastic fines, trace coarse
9 i 0 o subrounded to well rounded sand; maximum
—90 | 42~ . [ c ! size coarse sand; brown, moist. 7
inch Q 0 o
Schedule b b} > |
—91 | soprvC - : @
Casing ) D g
P 4 P | >
~92 ; ; ﬂ
VI
b ¥
-93 I ( R
B
—94 ) ) POORLY GRADED SAND. 95% fine sand,
] 5% medium subrounded sand, trace coarse
D 0 sand; maximum size coarse sand; light
— 95 b Y, brown, moist.
VI , i
—96 L POORLY GRADED SAND. 60% fine
0 0 sand, 20% medium subangular to
p - b subrounded sand, 10% coarse angular to
—97 - ; subangular sand, 10% fine subrounded
9 0 gravel, trace coarse subangular gravel
- P P | maximum size coarse gravel; light grayish
—98 . . brown; moist.
)/
) b
_99 y —
U
— 100 o — R




FOSTER WHEELER ENVIRONMENTAL CORPORATION

, Monitoring Well 16
PROJECT &t Aropulsion Laboratory ORILLING METHOD Qwal-wall air percussion
LOCATION Abrfh of Building 136 SAMPLING METHOD 2 1/2° x 24" Split Spoon Sampler
GEOLOGIST Bill Rol?jn / Sara Arav SURFACE ELEVATION Agproximately 1236 feet.
DRILLING co Beylik TOTAL DEPTH (ft) &7
DATE (start/finish) 02/26/94 - 03/15/94 DEPTH TO WATER (ft) 2
= c ol =19
het n|-|ElP 2l 518
= olilalS5je) o€ ) . L
Well Sample NESE I R ) Lithologic Description
5 Completion No. =) 8lnl £ and Notes
ol ol z|<|Blo] 5|0
a nlo|=18cl = |Q
3 | O gl |3
m O o]
— 100 —_ — _
P : SR
101 p p .
—102 p :0 Encountered cobbles at 102 feet, 7
) -
VY
p P
— 104 1 -1 POORLY GRADED SAND. 65% fine .
0 D sand, 30% medium subrounded sand, 5%
0| ] coase subanguilar to subrounded sand,
—105 trace fine subrounded gravel; maximum |
p p size fine gravel; grayish brown,
— 106 0 0 Collected grab sample of ]
b b, soil cuttings "SC—072" between ;06 and
: 108 feet (t 0079 and 0080).
107 0 0 eet {tags an |
b, b As above. :
108 R ,0 2 Encountered cobbles at 108.5 feet. B
, . 2 .
-109 ,0 ) b T
b s
— 1101 4 1/2- T | c POORLY GRADED SAND. 50% medium
inch 0 Q o subangular to subrounded sand, 45% fine
Scheduie b b > sand, 5% coarse subangular to
— 111 8q PvC : o subrounded sand, trace fine to coarse
Casing 0 \) % subrounded gravel, maximum size coarse
X P > gravel; grayish brown, moist.
—112 0 0 e _
K TITiEw
— 113 V. : SILTY SAND. 75% fine sand, 15% 7
* < fines, 10% medium subangular sand, fines
i h have slow dilatency, medium plasticity, low
— 114 D D to medium toughness, low dry strength;
& 4 maximum size medium sand; brown, moist.
115 0P i
/. , . -
116 1 & As above but with trace coarse
0 0 angular sand.
—117 St ]
oo T ~
—118 - ' f 111 SILTY SAND. 70% fine sand, 30% _
0 0 q1 tines, fines have rapid dilatency; medium
g plasticity, low toughness; brown; moist.
—119 0 0
. b g
— 120 D - ]




FOSTER WHEELER ENVIRONMENTAL CORPORATION

Monitoring Well 16
PROJECT £t Propulsion Laboratory DARILLING METHOD val-wsll air percu_ssian .
LOCATION Mrth of Building 139 SAMPLING METHOD 2 1/2' x 24" lit Spoan Sampler
GEOLOGIST Bill Ro{u’n / 5ra Arav SURFACE ELEVATION Apgroximately 1256 feet.
DRILLING CO Beylik TOTAL DEPTH (ft) 2%/
DATE (start/finisnh) 02/28/%4 - 09/19/94 DEPTH TO WATER (ft) 2%
—_— - > —
D ol SIEl o] & &8
* oliidalS|ef o | ) .
Well Sample [Z|Q(&| 018l o1& Lithologic Description
5 Completion No. £l gl . ° =1 S1n and Notes
o w|a|=Z|2icl ~ 0
== Gl |
S foa) &) s
— 120 Y I SM| SILTY SAND. 40% medium subangular 7]
P P | sand, 40% tine sand, 20% fines, trace
0 D coarse subangutar to subrounded sand,
—121 A A trace fine subrounded gravel maximum -
8 size fine gravel; brown; dry.
— 122 ,0 ,0 ]
123 W |
P
124 1 S
P |
—125 o b ~JSp| POORLY GRADED SAND. 70% fine sand, ]
) A e 20% medium subangular to subrounded
1 i A sand, 10% coarse subangular to
— 126 0 0 subrounded sand, trace fine subangular ]
b h . flat gravel, tr?ce nonplastic fines;
1 . maximum size fine gravel; brown, dry.
- 127 oD 9 oo
b p
— 128 30 ;0 o As above but incease in fine , 7
9‘ ) g to coarse subangular flat gravel.
- 129 oS i
oo o -

— 1301 4 1/2- {1 = .| | POORLY GRADED SAND. 50% medium T
inch 0 0 @ sand, 30% fine sand, 10% angular to
Schedule b i S subrounded coarse sand, 104 fine to

—131] gopve ' . o R coarse subangular to subrounded gravel, |
Casing 0 D -g trace nonplastic fines; maximum size

P P | > Iy coarse gravel; gravel is flat to flat and
— 132 D 0 elongated; light brown, dry. 7]
PP ~.{ | POORLY GRADED SAND 50% fine
— 133 0 ) sand, 45% medium subangular to =
A M R subrounded sand, 5% coarse subangular
1 . 1 to subrounded sand; maximum size coarse
L 134 p ,0 sand; light brown, dry. -
—135 ,D ,o As above but with trace fine 7]
0‘ 0 subrounded gravel.
— 136 P P . Encountered cobbles at 136 feet. 1
- 137 ’0 =1 | As above. ]
4 ' |
—138 - o \ "~59Gp| POORLY GRADED GRAVEL WITH SAND
0 0 Al 60% fine subrounded gravel; 10% coarse
£ % 0. . 69 subrounded gravel, 30% coarse .
— 139 D D 00 subangular to subrounded sand, trace
VI © 49 fine sand; maximum size coarse gravet
4 . .00 light brown, dry. _
— 140 R - —




FOSTER WHEELER ENVIRONMENTAL CORPORATION
Monitoring Well 16 .

PROJECT et Fropulsion Labaratary DRILLING METHOD wel-wall air percussion
LOCATION Abp.th of ﬂ;/}]dmg 1% SAMPLING METHOD 2.4/2° x ?4" Split Spoon Sampler
GEOLOGIST Bill Robin / Sara Arav SURFACE ELEVATION Approximately 1236 feet.
DRILLING Co Beylik TOTAL DEPTH (ft) &7
DATE (start/finish) 02/28/94 - 03/19/94 DEPTH TO WATER (ft) 2
—— - > > —
3 R EHEEEE
= well sample |Z|O|&| 2|8 2 & Lithologic Description
5 Completion No. [E€lg|_|&|~] £ and Notes
o Q| 2| << o wi + [72]
g njoz(dict 1O
3 D gl o | @D
m &) 5
— 140 T RCN As above. 7
YR ©0o[BP 7
1 lo. . éc
— 141 VY 00 -
b b 0 -G
ose
—142 ,0 ,D c- -
—143 & POORLY GRADED SAND. 60% medium y
0 0 subangutar to subrounded sand, 20% fine
b b R sand, 20% coarse angular to subrounded
—144 sand, trace fine subrounded gravel; 7
D 0. ) maximum size fine gravel; light brown, dry.
b b,
145 - I .
W o .
b b e ,
146 oD ~.1 | POORLY GRADED SAND. 50% fine 7
b, b L sand, 40% medium subangular sand, 0%
coarse sand; trace nonplastic fines;
—147 0 D maximum size coarse sand; light brown,
P 4 & dry.
148 WA - “~55F| POORLY GRADED GRAVEL. 60% fine .
\ , a p.C.0 subangular to subrounded gravel, 15%
0 \) 5 ©. 59 coarse subangular to subrounded gravel,
—149 b, b o 0.0 20% coarse subangular to subrounded ]
‘ Z ©. 5 sand, 5% medium sand, trace fine sand;
0 ’ D =) éo-'()c ‘maximum size coarse gravel; light brown,
—150| 4 1/2- 1 = 58 dry. §
inch 0 D o A O( :
Schedule b P > A |
—151] 8o pPvC ' - o ~-.TSp| POORLY GRADED SAND. 80% medium
Casing 0 0 % ERIRIN subangular to subrounded sand, 20% fine
- | > sand, trace coarse subangular {o |
152 D D subrounded sand, trace fine subrounded
Y. ¥ gravel; maximum size fine gravel; trace
153 -1 R nonplastic fines; light brown, dry. ]
,0. ,0 Encountered gravel at 153 feet.
154 D ,0 POORLY GRADED SAND. 75% fine ]
4 . sand, 20% medium angular to subrounded
0 D sand, 5% coarse angular sand, trace fine
— 155 b b, gravel; maximum size fine gravel; light
-] - brown, dry. -
— 156 JD :0 e W Encountered cobbles at 156 feet. -
Q 0 . WELL GRADED SAND. 40% coarse ‘
b b A angluar to subangular sand, 30% medium
—157 o ' angular to subangular sand, 20% fine
0 D . sand, 10% fine subangular to subrounded
- P P . gravel, trace coarse subrounded ‘gravel.
— 158 ( 0 °. trace nonplastic fines, maximum size
,9. Y A coarse gravel; light brown, dry.
— 159 N N .- Collected grab sample of soil ]
;0. p - cuttings “SC-02" between 154 and 156
N : ° feet. B
— 160 —




FOSTER WHEELER ENVIRONMENTAL CORPORATION

Monitoring Well 16
PROJECT &t Pr‘apu]sjap Lfaboratory DRILLING METHOD Qval-wall air percussian .
LOCATION Mf?h of Hill]dlflg 13 SAMPLING METHOD 2 1/2" x 24" Split Spoon Sampler
GEOLOGIST JBill fbl'un / Sara Arav SURFACE ELEVATION Aporoximately 1236 feet.
DRILLING co Beylik TOTAL DEPTH (ft) &7
DATE (start/finish) _/28/%4 - 03/19/94 DEPTH TO WATER (ft) 2%
—_— N > —
vl olSlElel 8| 518
ol olilals|lol 6| E
Well sample |2|©|&| 3|21 2 |& Lithologic Description
5 Completion No. Elw ARSI and Notes
o ol zlx{glul 5 |n
© Dl1E21BI1ZIS] 018
o m ol ]
— 160 v T TT{Sp| POORLY GRADED SAND. 35% medium .
P P e subanguiar to subrounded sand, 30% fine
0 0 S sand, 20% coarse subrounded sand, 10%
- 161 A A fine to coarse subrounded gravel, 5% B
. . DA nonplastic fines; maximum size coarse
OB gravel; brown, moist.

— 162 ,q ,D N

- 163 ) ,0 e -

164 f f As above but with trace fine to N

;D ,0 e coarse gravel.
~ 165 1 | .
— 166 ' ' N
) ,V
—167 L .
D b A
— 168 ,0 ,0 " 575w WELL GRADED GRAVEL WITH SAND, 7
\ a O 0] COBBLES AND BOULDERS. 40% coarse
D D 5 © s subangular to subrounded gravel, 30% fine
- 169 b | i o . 0.0] subangular to subrounded gravel, 20%
T ( E ~ -8 coarse subangular sand, 5% medium
- p 30 S OAQQC subangular sand, trace fine sand;

— 170} 4 \/2- 1 |1 o ~ .o abundant coarse to medium grained white |
inch D Bl 2 éQ.()( plagiociase; light gray brown, dry.
Schedule p 1 > a2

—171] 8o pvC 1| @ .0.0 i
Casing ) D 2 o5

g 4 > o Oc
172 ) ) ‘.6})
& & 965‘ As above.
- ©.0 -
173 p ,0 0. 56
4 | 500
b— - | o,
174 p 0 0%
; : - --lgp| POORLY GRADED SAND. 80% coarse
L 175 0 O e subangutar to subrounded sand, 20% -
£ - medium subangular to subrounded sand,
0 0 trace fine anguiar to subangular gravel;
— 176 b e A maximum size fine gravel; light gray brown, -
. . moist; abundant k-feldspar and
0 0 plagioclase as coarse and medium sand.
— 177 g | N
.oy |
—178 i : -1 | WELL GRADED GRAVEL WITH SAND
;0 0 ] 50% coarse subangular to subrounded
8 £ "00|GW| gravel, 30% fine subangular to subrounded |
—179 0 D S gravel, 20% coarse subangular to
b, ¥ 0.0 subrounded sand, trace medium sand,
n ‘ 0, maximum size coarse gravel; light gray
- 180 — brown, dry.




_ FOSTER WHEELER ENVIRONMENTAL CORPORATION

Monitoring Well 16
PROJECT &t Propulsion Labaratory ORILLING METHOD ual-wall air percussion
LOCATION _Morth of Building 138 SAMPLING METHOD £.1/2' x 24" Split Spoon Sampler
GEOLOGIST Bill Robin / Sarg Arav SURFACE ELEVATION Approximately 1236 feet.
ORILLING CO .feydik TOTAL DEPTH (ft) &7
DATE (start/finish) _02/28/94 - 03/19/94 DEPTH TO WATER (ft) &%
— N > —
¥ wlS|E @ 2l &8 _
ot aftlal5le| o |& . . L
Well Sample | Zj0 (8 5 213 1& Lithologic Description
5 Completion No. Elg| . o =l Sy and Notes
g “121312|5| 518
o 4] & 5
— 180 v T Sp| POORLY GRADED SAND WITH GRAVEL .
P 80% fine to coarse sand, 20% fine gravel.
— 181 ,0 ,0 “5Gp| POORLY GRADED GRAVEL WITH SAND .
R 'O.QC B80% fine angular to subrounded gravel,
D 0 © 5 10% coarse subangular to subrounded flat
—182 ' b ISPl gravel, 30% coarse subangular to 1
; p cee subrounded sand, trace medium sand,
. 9 D trace nonplastic fines; maximum size
— 183 P p . Alsp| coarse gravel; light brown, dry; abundant
) 0 ] M|  k-feldspar and plagioclase. :
- 184 y P POORLY GRADED SAND. 40% coarse A
0 0 N subangular to subrounded sand, 40% fine
) A sand, 10% medium sand, 10% fine angular
L 185 -1 R to well rounded gravel, trace coarse -
D D subangular to subrounded gravel, trace
b b nonplastic fines; maximum size coarse
186 ' \ gravel; light gray brown, dry; abundant
D 0 hornblend as fine and medium sand,
8 P . abundant k-feldspar and plagioclase as
L 187 D ) coarse sand and fine gravel. .
D p
— 188 ,9 ,D_ » POORLY GRADED SAND WITH SILT §
1 . L= Approximately 80% fine to medium, poorly
D D 5 graded subanguiar sand; approximately
— 189 P | b, o 10~15% nonplastic fines, approximately
; r = 5~-10% fine to coarse subangular gravel;
D O 5 brown; slightly moist.
—130| 4 y/2- R B T
inch 0 0 @
Schedule D' b > _
—191] soPvC - g
Casing ), D -1
b | b g
— 192 T ' ~
)P .
— 193 . ' )"— POORLY GRADED SAND WITH SILT 7]
,0, ,9 _ of %{’; AND GRAVEL. Approximately 75-80% fine
; i ' to medium poorly graded subangular to |
— 194 0 D angular sand, approximately 5-10%
4 P | nonplastic fines, 15-20% fine to medium
Q Q subangular gravel; light brown, moist; no
- 1995 LV M odor;-trace cobbies.
| b
— 196 P | P | Difficult drilling, encountered a h
0 0 large boulder from 196 to 202 feet.
~197 R ’9 7
-0 p
198 0* ) ]
% b
— 199 0 0 Collected grab sample of cuttings
¥ b "SC-02" at 200 feet.
La‘oo - ]




~ FOSTER W

HEELER ENVIRONMENTAL CORPORATION

Monitoring Well 16
PROJECT £t Aopulsion Laboratory DRILLING METHOD al-wall air percussion .
LOCATION AIU/‘Fh of Building 138 SAMPLING METHOD 24/2° x 24" $plit Spoon Sampler
GEOLOGIST Bill Ra?in / Sara Arav SURFACE ELEVATION Agproximately 1336 feet.
DRILLING co feylik TOTAL DEPTH (ft) 7
DATE (start/finish) 02/28/94 - 03/19/%4 DEPTH TO WATER (ft) 24
= : ol =179
et o|a|E|®[E] &8
R olr1tal5lo] o |E . : s
Well Sample sl elivl ela Lithologic Description
5 Completion No. |Elw o1 £ and Notes
a HIEREIR KR
2 S|Of=]|o] 2@
o o 5
I~ 0 — -
20 { [V Rl g_E_ As above.
—201 o 0 N
3 A e
202 Y Kl g
/;——P—
[ 203 - P. ,0 w5 .
N oo M
204 i & .
N o
P . b )

—205] 4 y/2- ) . 0 POORLY GRADED SAND WITH SILT .
inch A 3 -1 Approximately 85% fine to medium poorly
Schedule 1 + -1 graded subangular sand; approximately

—206| 80 PvC D 0 15% nonplastic fines; trace gravel; no .
Casing b’ ] b -1 odor.

—207 D ) : ~

b’ | b R
—208 ;0 ,0 ” Nk Encountered cobbles from 207 to 7
\ -3 g -l 209 feet. Difficult dritling.
D 0 & N i
— 209 b b o S
M 5 N
. 2 10 ? 9 i ;C; .:. ) -
U 3
T— 211 1 - ) - ‘
) =
D' D £ -1,
—-212 0 0 As above. i
SR A1 : :
213 ' f = .
) T8
—214 p p POCRLY GRADED SAND WITH SILT AND 7
\ 1 % GRAVEL. Approximately B0O¥% fine to
) D medium poorly graded subangular sand; |
=215 4-inch e Y approximately 15% nonplastic fines;
Stainless o ' approximately 5% fine to medium
Steel 0 v subangular to angular gravel; brown, no |
—216] glank P, P odor, slightly moist.
/.
217 AR 1 §
218 - ,0 ,\) 1
)

L 219 ' ' As above. i

vop

-220 o — ]




FOSTER WHEELER ENVIRONMENTAL CORPORATION

Monitoring Well 16
PROJECT et Aropulsion Laboratory ORILLING METHOD Quval-wall air percussion
LOCATION North of Building 138 SAMPLING METHOD 2 1/2" x 24" Split Spoon Sompler
GEOLOGIST Bill Robin / Sara Arav SURFACE ELEVATION _Aoproximetely 1336 feet.
DRILLING co Beylik TOTAL DEPTH (ft) &7
DATE (start/finish) 0229 - 03/19/94 DEPTH TO WATER (ft) ¥
—_ N >~ —
o ol SlE o 2 3 3
* vlirlat§la| o€ . . L
Well Sample (21| S| oL TS Lithologic Description
£ Completion No. Elw ol=] £ and Notes
s gl x|<|{glu] |0
Q w PME1BIZ|6] 5|8
o a ™ Qf oo
(@]
—220 Y = As above. N
TN T &
221 W 0 —{- 5 i
p p m
2 ) >
- 000 1 U - 2 .
” 2 o0
) b °
—223 ) 7 ~
L 2 L
B -
224 7/ e !
7 ; 5o} SM
— 229 4-inch i~ -+ POORLY GRADED SAND WITH SILT .
Stainless ; y AND GRAVEL. Approximately 25% fine,
Steel : : -l 30% medium, 30% coarse sand, poorly
— 226} Blank . . graded, subrounded, subangular to
: . -1 angutar; 10-15% nonplastic fines; trace to
R - ey 5% fine subangular to angular gravel; dry,
—227 ] . iy no odor. 7]
— 229 ; : 2 Difficult driling between 229 and 7
. . N 231 feet. Granitic rock chips in cuttings.
230 N ]
_ o NE
—231 (ﬁ A .
232 = o y
o 4
& ol
—233 ; B
. < )
234 z Y Encountered groundwater at 234 feet.
—235 o.010~ .
ié\.ch Slot . . AL
ize, R R ]
236 4-inch el
gtainlless . . -1
tee : ; . i
~237| Screen : : L
L 238 - : As above - ditficult drilling, 7
granitic rock chips in cuttings.
—-239 ]
=240 —— -




_ FOSTER WHEELER ENVIRONMENTAL CORPORATION
Monitoring Well 16

PROJECT et Aropulsion Laboratory, DRILLING METHOD Qual-Wall air percussion
LOCATION Morth of Building 138 SAMPLING METHOD 2.1/2° x 24° Split Spoon Sonpler
GEOLOGIST Bill Aobin / Sara Arav SURFACE ELEVATION Approximately 1336 feet.
DRILLING CO Zeylik : TOTAL DEPTH (ft) 267
DATE (start/finish) 02/20/94 - 03/19/54 DEPTH TO WATER (ft) 2H »
— - > —t
£ B EEE
Well Sample (=@l 2[£l 2 |& Lithologic Description
5 Completion No. £lw Dlap € and Notes
Y ol zla|Giun 2|0
2 2181312|5| 7|3
= m O -]
—240 p— —F TTTISE] As above.
—_—}. RRIST
—241 =
—242 — i Ditficult drilling,
.. granitic rock chips in cuttings
243 |—— 1
.‘r-/’_s—g
244 — N1 SILTY SAND. Approximately 75%
— fine to coarse poorly graded and
subrounded sand; approximately 20-25%
— 245 - fines with low plasticity, low toughness;
— approximately 5% to trace fine to medium
e subangular to subrounded gravel; brown,
—246 == wet. 7
—247
— 248 —
—— o)
[
©
249 o
s
— o
—250] o.010 > s As above.
-inch ~ Collected grab sample of soil cuttings
Slot Size, © {("SC-02") at 250 feet.
—251  4-inch S
Stainless o
Steel z
252 Screen
—253 R : //'ﬁ
J1-|1SM .
254 — POORLY GRADED SAND WITH SILT AND
GRAVEL. Approximately 75% fine to
: - -1 coarse, poorly graded subangular sand;
— 255 - . approximately 10% nonplastic fines;
N 3 approximately 15% fine gravel. Difficult
J=}. . drilling.
— 256 . g
— 257
— 258 -~ . . N Encountered a boulder
’ ; . at 258 to 259 feet.
- 259
— 260 : 4 -




FOSTER WHEELER ENVIRONMENTAL CORPORATION

Monxtorlng Well 16
PROJECT et Aropulsion Laboratory DRILLING METHOD Dval-wall air percussion .
LOCATION North of Building 138 SAMPLING METHOD 2./2° x 24" Split Swoon Sampler
GEOLOGIST Bill Robin / Sara Arav SURFACE ELEVATION Amoroximately 1236 feet.
DRILLING co Seylik TOTAL DEPTH (ft) &7
DATE (start/finish) 0228/%4 - 03/19/94 DEPTH TO WATER (ft) 2H
= c al =19
bt n|=iE|l® El & |2 A
ot vlilal5lol olE . . C L
Well Sample atL|elsiBl 3 le LLithologic Description
5 Completion No. Elg < o i B SR and Notes
& nloj=|2|cl ~ o
A — | O o] d 10
8% O D
260 - . Sp| As above. 7]
- L [IsM
—261 N
- 262 -] .
- 263 al -
- 264 iy i
- 265 — ]
—266 — -1 155] POORLY GRADED GRAVEL WITH SILT AND ]
—i 1, dGM|  SAND. Approximately 30% medium to
fov— s KO coarse subrounded and poorly graded
—267 — a4 sand, approximately 10% nonplastic fines, 7
o [ P appoximately 60% fine to coarse
— -’CO subanguiar to subrounded gravel; light
—268 — ° b b G brown. 7
—_— s ‘c%
- 269 p— @ ° .
p— & ’OC%%
] D
—270] o.010- — § o [ Difficult drilling, granitic rock 7
isnch Slot (—; '_c>C chips in soil cuttings.
-271) 4 Zncn =1 3 T2 7
Stainless o o >C
Steel z qQ
—~272] Screen .19 b
Re
b 12
273 " g _
o [
Re
274 b ><§ .
e
o >C
—275 dQ =
e.] ¢
Re
276 . C% 7
: C)o
O,
—277 f)c As above. h
—278 © . 9 Collected grab sample 7
q<
b.1 of soit cuttings ("SC-02") at 278 feet.
)
- 279 .90 }
@9
- 280 -l R0 .




FOSTER WHEELER ENVIRONMENTAL CORPORATION

Monitoring Well 16
PROJECT <&t Propulsion Laboratory DRILLING METHOD Lual-wall air percussion
LOCATION North of Building 138 SAMPLING METHOD 2 1/2 x 24 Slit Spoon Sonpler
GEOLOGIST Bill Robin / Sara Arav SURFACE ELEVATION Approximetely 1236 feet.
ORILLING Co Bevlik TOTAL DEPTH (ft) 67
DATE (start/finish) 0/28/94 - 03/19/%4 OEPTH TO WATER (ft) &
— * > ~
has ol S|E @ gl 5183
Rl uiital5lo) olE . . s
Well Sample | 1L |12 81 o |3 L.ithologic Description
5 Completion No. £l o Ol £ and Notes
a @] T <C O 0l + |\
8 B121512|5] 5 |3
= m O o]
~ 280 T d GP| As Above. 7
o o >CGM
- 281 c q2 i
) Q >q
. 5 a0
—282  4-inch T |. @ o_c>( |
Stainless - - 2 s 1O
Steel o
283 Blank - % -
S q
b
—284 2 ?c% ~
©
D
g
- 285 X A )Oc -
)
—286 d ﬁ R
D
RO o o
—287 — S Total depth of boring: 287 feet. 7
288 -
— 289 .
230 .
—291 N
—292 B
—293 ]
r—294 _
— 295 J
—296 _
—297 ]
298 - i ]
—299 T
- 300 ]




WELL MW-17

BORING LOG AND WELL COMPLETION DIAGRAM
WESTBAY MP CASING INSTALLATION LOG

E:JPL\OU1&3_RIFLYSHEETS.DOC



WELL CONSTRUCTION LOG

WELL NUMBER: MW-17

WELL TYPE: Deep Multiport Groundwater Monitoring Well

SURFACE ELEV (ft. above MSL): 1191.65

CASING ELEV (ft. above MSL): 1190.99

DRILLING SUMMARY
Traffic Box Locking Monument Cover DATE COMPLETED: 3/28/95 to 4/7/95
‘ Ground Surface DRILLING COMPANY: Lang Exploratory Drilling
Concrete 4 ft. DRILLING RIG TYPE: Mud Rotary
Conductor TOTAL DEPTH DRILLED: 835 ft.
Casing 50 ft
CONSTRUCTION DETAILS
Borehole
BOREHOLE DIAMETER: 15.75in.
Grout (CONDUCTOR CASING)
Screen Backfilt |CONDUCTOR CASING DIAMETER: 14 in.
Casing Interval Interval
CONDUCTOR CASING LENGTH: 50 ft.
236 ft.
246 ft. BOREHOLE DIAMETER: 9.875in.
256 ft.
Screen 260 ft. TOTAL WELL DEPTH: 773 1t
358 ft. BLANK CASING TYPE: Low Carbon Steel
366 f.
Fitter Pack 376 ft. BLANK CASING DIAMETER: 4 inch
382 ft.
TOTAL BLANK CASING LENGTH: 723 ft.
454 .
466 ft. SCREEN TYPE: Stainless Steel
Seal 476 ft.
481 ft. SCREEN SLOT SIZE: 0.010-inch
570 ft. INDIVIDUAL SCREEN LENGTH: 10 ft.
578 ft.
588 ft. SUMP LENGTH: 40 ft.
595 ft.
PROTECTIVE CASING STICKUP: None
719 & )
723 ft. GROUT MATERIAL: Volclay Grout
733 ft.
Sump 740 ft. SEAL MATERIAL: 1:1 Bentonite & Sand mix
773 ft. (BOC)
835 ft. (TD) FILTER MATERIAL: #2 Sand
COMMENTS:




FOSTER WHEELER ENVIRONMENTAL CORPORATION

Monitoring Well 17 _
DRILLING METHOD _Peverse Circulation Mud Rotary

PROJECT _Jet Propulsion Laboratory

L OCATION _Corner gf E1 Nido and Harriet

GEOLOGIST

7. Blaney

DRILLING CO _Lang Exploratory

03/28/95 - 04/07/95

SAMPLING METHoD _Grab Sample from Shaker Screen

SURFACE ELEVATION _{191.2
TOTAL DEPTH

(Fft) 8% -
DEPTH TO WATER (ft bgs) 175.6

DATE (start/finish) APPROX .
— c ~
— >
ot ol el P [N| o a
- Well sample |=2|&|2|5|<| = |5
ell ample Siolo 3 Lithologic Descripti
< Completion No . % |28 ®l| 2 2 Shd Notas Ption
8 52| 5|53
A o
-]
—0 i : o8
[ gga;(ffxc 4 3 i—— ASPHALT - Pavement (0.4 feet thick)
AY L Backfill (0.4-2.0 feet thick)
7-: s |SW WELL GRADED SAND: Light brown; 100%
% - fmgréo néecélum grained sand, 1
r ) R subrounded.
5 e SO .
| % F13[SH[ SILTY SAND: Brown: Approxmatel
i N l T = g%%tﬁn?‘ to medium gand; 15% ngn- ]
- % stic fines. ]
—10 Y -
I & % SM POORLY GRADED SAND WITH GRAVEL:
% % % 0.0, D | N j0.0 r 1 Brown; 80% fine to medium grained :
7 2;‘2 FOMT sand; 20% fine gravel, subrounded. :
e < 0.0l D | N 10.0p-©0
I = ;Q; 0o_ -4 SILTY SAND: Dark Brown; Approximately
- X 48 FiSM 85% fine to medium grained sand,
15 % ;;__g 1 angular; 15% non~-plastic fines. -
45 't POORLY GRADED GRAVEL WITH SAND:
i 7% light brown; 85% coarse gravel,
¥4 ;;_; o2 rounded; 15% fine to medium grained
L v( ; :,; 2= sand. R
L A 2l B
—20 % 2 i 8o DIN0.0 SILTY SAND: B5% fine fo "~ y
Ye < oarse grained sand, subrounded; 15% 1
W ; 3 f:,g non—pla%tic fines. ]
9 ZE7 S |
L N I < I ’
_ _ A 09
2 eI Y 82 4 )
Carbon Al 7 S q
Conductor ' A3 °3 ’ ]
- Casing Vi VEY o5
o /A?_ (D 3
- K17 ; S b ]
= & o Cm b
30 Yk so ] B
v; % ; <5 ug g ]
3o pEy ] B
A 75 |
. H7A7
-35 B A . .
~ S/ ]
'_;414 2.&,{» 1 1
L X 4% ] 1
! S/ X ]
- 40 & %% D|N (0.0t -
- A % ]
VI‘\ ;;\i p p i
Y] / % 3
- 707 - :
-~ 45 o ) BOULDER (46.5 to 48 feet bgs) E
L A 73 \ appears to be granitic in origin ]
o 7 % © SILTY SAND: 85% fine to ]
52 25; ,O ﬁSM / coarslseI gi_ainfe.d sand, subrounded; 15% 1
i % <5 non-plastic fines. 1
v 7%
50 : R Y ~




ER W
NVIRONMENTAL
ION

PROJE
cT e
LOCAT t p/‘ng] .
S .
GEOL 1oN _Corner ion Laborat Monitori
oR ogIsT . 8 of E1 Nido ay ing Wel
E ang Ex ILL
— (Star\t/finishplopatory SAMPL%SG METHOD e
2 ) 03/28/ SUR G MET verse Ci
= 95 - FACE HoD & irculati
04/07/95 TOTAL ELEVATI rab Sample f ation Mud Ro
5 W APPRO DEPTH (f ON 1191.2 rom Shaker S tary
5| comslets T e Creer
S etion 0| E TO W
Sam © o c = ATER
- mple s 515 | 5|5 (ft bgs)
0 T lELEs S| 2(& 156
I 7 - o|= A I b holog]i
7 - o o - 1O gi1c D
‘ / SC=501-01[X| ~ 3 S Notas 1PH
55 7 7 1-01[X |0 2 es 1on
77 AP
U % ' SILTY SAN
I 4 il
/ 4 sand, anqular HGRAVEL:
—60 Bngular €0 fines§”b£0udaeo’.‘ coa
- t ! r
] 0s ;5% ed; ) se
/ SGORLY UDmUndedflne Qra%;seA
77 55% CGRADED g ’ L
/7 ﬁ”Qulaorg’'j‘e‘,gravaeﬁ“’EL WITH
i 77 1 On—plést.oé fine t subangul SAND:
65 SIL s rse
| ? ; N 0.0 tEchAND — : sand: 5% -
3
4 ; "5 g%erOUrr]ijeegrameGdRAVEL. 80
7 7 ~216 % fin ; 207% sand % medi
77 S S ibrount Soar non-plastic s i
L ; ; SM c unded. se g{aVE'StIC ine r‘to 1
—70 2 Z ’ nggLE ZONE . subanguiar -
' 70 - GRAVIE{_GRADE(SS-5 oETE _
I 7 % E 0% rion—p Fegum s 010 feel bast
% o (\O P plastic fi sand, 2 S°ILT AN
] 7007 ] - OOR 1 sand, 20% D
% = 18 s¢] ORLY GRAD fine
75 7 7 - o) [/ 89X fine \DED GRAVEL
f 4 7 7 K4 0.0 rse sand; barse gr WiTH GA B
LO»I\;nCh 7R ; & c.e GP, ; <5% nOna_Ve|; 30% ?40:
Carbon 7N ; o RIS POORLY plastic fir:relg to -
Blank 9 = \V) S GRAVEL.GRADED :
I 4 % S P s VGM—\ 259 fi 85% fin SAND W
- 80 7 5 TN ° - g’avg"t?o?”ag: SILT AN
| 10 TN e e e, |
2 2 _ > .0.0/6P sg’?é§?594rabe‘§lgg*75AND. - stic fines. -
5 = se gravel: 20% fine | %
i 1 0 S lsP POORLY - plastc fine Coarse
B ; - R GRAVEL'G'/RA.;DED A es. e
85 787 N o 20% ;. T0% fine t ND WITH .
| 7 7 o . ines graVe,. o t}oars SILT AN
[ 4 4 55 . - 10% nOnS Sland; D
- 7 7 o ORLY GRADED plastic
- S [ 3 i G
N il 10 10e to coaree grave 3
-390 7B’ s [ FOORLY & trace Fon-pi 0% the
' 7 e QRLY SRADED SAND Piastc fines. |
7 4 '~¢0’<GM Pograve,; trace non-y | H1TH GRAVEL: —
] 7 7 o 1\ GROARLY GR _plastié fi % fine
i VEL: AD ine
~95 2 2 SR 20% ine § ED SAND Wi - i
| 7B’ 40 Ron-pissti iedium to coa SILT AN
787 TS Sstie finas Jre rse Sand-D
. < (M
. A 0
. 7 2 [ \ 35%5f?,fef§ggotfﬁégEL T ]
—10 % JRIEIY n-plastic coarse rse _,avgln TN
0 fin an ¥
% % PO es ; 10%
77 POORLY GRADED S ‘ ‘
— %g% ﬁ”eoérﬁne tl‘g[\lr:DawITH SIL 1
es. el 0% none Sil AND A
SILZTY SAND n-plastic i
0% T 10% fi
gravggn—plasgcﬁ?ﬁéq T _
s; 10% ﬁnesand: j




FOSTER WHEELER ENVIRONMENTAL CORPORATION

Monitoring Well 17
PROJECT et Propulsion Laboratory DRILLING METHOD _Reverse Circulation Mud Rotary
LOCATION _Corner of EI Nido and Harriet SAMPLING METHOD _brab Sample from Shaker Screen
GEOLOGIST L. Blaney SURFACE ELEVATION {191.2
DRILLING CO .Lang Exploratory TOTAL DEPTH (ft) 635 -
DATE (start/finish) 03/26/95 - 04/07/95  AppROX. DEPTH TO WATER (ft bgs) {796
— —
- o|Ele|l |N| &8
= Well s 2182sl<| 2|5
ell ample glolo 3 Lithologic Description
Fes Completion NG . 27 nlolg] 219 ahd Notes F
+ al<|Clal b |n
Q 0> g clo- O
3 ol=| |a| o D
— 100 7 T |E-soroz(xo.o| | Njo.oFf TTlEm ]
; I As above ]
[ ]
[/
[ %
— 105 7 -
L Ny 7 9lGM SILTY GRAVEL WITH SAND: 45% fine to
7 P coarse gravel, subangular to i
I 0 N subrounded; 40% fine to coarse sand,
4 Vo subanguiar to rounded; 15% :
A f "'-<7Q" non-plastic fines.
— 110 4 o -
o % ’ GP POORLY GRADED GRAVEL WITH SAND:
| 75% fine gravel, subangular to
7 SM rounded; 25% medium to coarse sand;
r o . trace non-plastic fines.
115 % i SILTY SAND WITH GRAVEL: 60%
fine to coarse sand, subangular to
I I subrounded; 25% non-plastic fines; 15% 1
7 L fine gravel, subangular. -
L 7 _ ]
— 120 7 5 Njo.g | -
i 2 ]
= : As above except 50% sand; 35% non-
% __C"_; plastic fines; grave! fine to coarse.
- 7 5 POORLY GRADED SAND WITH SILT AND
105 _ o U v GRAVEL: 75% fine to coarse sand, 4
4-inch 4 = anzgular to subangular; 15% fine gravel;
- Low s 10% non-plastic fines. 1
Carbon 77 = NI
Blenk 787 @ "|| |SM| [_BOULDER (from 129.5 to 130.5)
1 ] - s / POORLY GRADED GRAVEL WITH SAND:
% 4 © - 60% fine to coarse gravel, angular to
— 130 1 U © A / subrounded; 40% fine to coarse sand, -
s % ; © N angular to subrounded; trace i
7 > 00 non-plastic fines.
s B - A
7 ’ POQRLY GRADED SAND WITH GRAVEL:
s % 7 60% fine to coarse sand, angular to
7 subrounded; 40% fine to coarse
— 135 gravel, angular to subrounded; <5%
- non-plastic fines.
I 787
| ]
3 ; ; N POQRLY GRADED GRAVEL WITH SAND: -
L 140 ; ; N ool 80% fine to coarse gravel, subanguiar _|
] 2 i T to subrounded; 40% fine to medium
- ; ; N sand, rounded to subangular; trace
% 4 non-plastic fines.
g ©0[6P COBBLE ZONE: max. size = 4 inches.
1 9 4 0+ 44
— 145 % 00 .
. 7 0 .4__LI/"POCRLY GRADED GRAVEL WITH SAND:
é ST 65% fine to coarse gravel, subrounded |
7 ; G0 to subangular; 35% fine to medium
A 0. 44 sand, subrounded; trace non-plastic
L ; ; . 00 fines.
- 150 — o ]




FOSTER WHEELER ENVIRONMENTAL CORPORATION

Monitoring Well 17
PROJECT _Jet Propulsion Laboratory DRILLING METHoD _Aeverse Circulation Mud Rotary
LOCATION Lorner of EI Nido and Harriet SAMPLING METHOD _6rab Sample from Shaker Screen
GEOLOGIST . Blaney SURFACE ELEVATION _{191.2
DRILLING CO Lang Exploratory TOTAL DEPTH (ft) 63 -
DATE (start/finish) _03/26/95 - 04/07/95  appROX. DEPTH TO WATER (ft bgs) _175.6
= - c| »|o
+ n|lel® N| o|o
ot olals o|E
Well Sample [Z| & 2l8ls| = |2 Lithologic Description
< Completion No . % o 8 ?i; _E 0 agnd Notes P
a Aizlel 121 =18
g o= Q| 2 |D
o
190 ZIN7 e ]
] / 2 OO‘E)C 4
- 2 z 0. 59 As above
b >o -+
— 155 f f 93% _
i O '_>°’C
[ N 00
/
— 160 ZB7 N Jo.0o o ]
| L b.0.0
- ‘n s
4% OO BOULDER (from 162.0 to 164.5 ft bgs)
b~
r Vi Q ~ B
165 77 <. 1SP| POORLY GRADED SAND WITH GRAVEL:
L % 4 S % medium to coarse sand, angular to |
7 7 i rounded; 30% fine to coarse gravel,
% ‘00 GP subangular to subrounded; trace
L 2 7 o 0. 4 non-plastic fines. 1
L = Re)
2 2 20 POORLY GRADED GRAVEL: 100%
—170 77 S © 69 coarse gravel, subrounded to .
L 7 g 2 AdY —] subangular; 15% cobbles by volume.
- 2y Y -
" 2 a2 0.0 POORLY GRADED GRAVEL WITH SAND:
] 2 ©. a9 —] 70% fine to coarse gravel, rounded to ]
L A % o 00 subangular; 30% medium to coarse
— 175 i - f ] 0. 59 sand, subangular to rounded; trace ]
4-inch T = 00 non—plastic tines; trace cobbles and
I tf:gybon 7a7 § © 59 boulders.
i Blank 4 & 92 POQRLY GRADED GRAVEL: 100%
g % ﬂi .d°o {me grgvgtl).'erzour(\ged_t@o)subangular;
- o race cobbies {dioritic).
~ 180 7 S N |0.0]5° -
i 1 7 3 Al POQRLY GRADED GRAVEL WITH SAND: |
%2 ; > > 6 80% fine to coarse gravel; 20% medium
r R 0.0 to coarse sand; <5% non-plastic fines;
L 2 9605 trace cobbles and boulders. 1
b 0 i ) 4
185 % 2 70 BOULDER (from 184.5 to 185.5) ]
i % —.e 6P As above
] 2.0
7 SRR
2Ry 0
r % 00
77 0.+ 2
- / -
L 190 787 09 .
- 7o P
/a7 00& 1
i 7 o 1
195 77 0 |
g Re) ]
7 2 o :'(?c 4
0
| al
200 2 L — §




FOSTER WHEELER ENVIRONMENTAL CORPORATION

Monitoring Well 17
PROJECT &t Propulsion Lgbarator'y . DRILLING METHOD _Aeverse Circulation Hud Rotary
LOCATION _Corner of E1 Nido and Harriet SAMPLING METHOD _6rab Semple from Shaker Screen
GEOLOGIST _I. Blaney SURFACE ELEVATION _{191.2
DRILLING CO .Lang Exploratory TOTAL DEPTH (ft) 8% ]
DATE (start/finish) 03/28/5 - 04/07/95 _ AppROX. DEPTH TO WATER (ft bgs) {75.6
: eglel, |5 8|2
Well Sample [Z(&of{a(S| 2|2 Lithologic Descripti
< Completion No. |E| |e|l2le| 2| Sha NOtes iption
B eI
s ol (@ o §
_—200 7 SC-503-01X0.0| | N |0.0] 5GP ]
2 T o S ]
| 4 0
‘ 4 5 Y
=] ©0
205 9 S P _
i 2 =3 5Q'O<
a % - > ]
I 7 g d_?’fc As above except gravel is fine. ]
r &} 10.0 4
% g
—210 a j % 9‘0-0(; As above except gravel is fine to b
: g § o o0 coarse. 1
1 c Ko} 1
(] @ .0
] m 0. 4@ J
L 4 > 30.?)
215 7 3 RN -
1 L 5 Y
7 > 9. 69
i 7B o2 ]
707 Y
| 7 QY
~220 77 N {0.0)"5° .
I 77 A0 ]
2 é g 00
= 0. G
| e tr ‘
% % g 0.+ . 1
— 225 i * Y,
4-inch Z IR o 0.0 As above except gravei is fine. N
- Low % % & S 4
5 Carbon Y n 0.0
Blank é . 0. 34 |
* 0 1
- ; 2 E . -_‘fc ]
—230 787 s 60,-Qc As above except 70% fine to coarse
- % % = ) gravel and 30% sand. -
' )9 8 3% —
r 2 /] © AY )
235 7B 9’5"?( '
L. ©0 7
L _/4 é 0. 59 J
: ‘ ©. - 59 As above except 80% gravel; 20% sand.
o :
L 10, ’:o(?( 4
—240 N (0.0:9.0, N
- 2 0%
L g o ‘,é(
0 1
L % OO% g
245 = * 70 BOULDER (from 245 to 246 1L bgs]
A e "o5]GP|  POORLY GRADED GRAVEL: 90% coarse
y—y gy ravel; 10% coarse sand, subrounded
1 d—: > .6 o0 subangular; trace cobbles and .
L : . 00 boulders; qravel is highly oxidized to
—- 0.7 49 reddish yeliow color.
— 250 1




FOSTER WHEELER ENVIRONMENTAL CORPORATION

Monitoring Well 17
PR Jet Propulsion Laborator ] j
LOS:E(I;(T)N - Topuon Lo an;f;va,‘mt ORILLING METHoD _Reverse Circulation Mud Rotary
. e SAMPLING METHOD _6rab Semple from Shaker Screen
EOLOGIST y SURFACE ELEVATION _{#91.2
DRILLING CO Ltang Exploratary TOTAL DEPTH (ft) 8%
/finish) /07/95 _ APPROX. DEPTH TO WATER (ft bgs) {79.6
o = o
- ol € » NS
Q. o} E
Well =18/ 2| 5 i i
c CompSetion SaNmOp.le al=i+ls Slsia Lithologic DBescription
1= A ©| and N
g o|l<|Z|®lo] B |n otes
@ "> 2 ]~ O
@l 4|9
D
250 gt—inch A ‘ ) As ab
| ainie U -' s above exce Y 7
Stegl ss =i ’ OQ-QCGP fsa pt 85% grével and 15%
Screen, | 0%
0.010-inch | ° 0
;255 Siot Size = 5 . 96%6 é\gn%bove except 90% gravel and 10%
© s
| B e $ 73S SANDY SILT WITH GRAVEL:60%
j 8 AN oy
—d ; coar ; ; 204
: ‘_o_oo & fines; 20% o se gravel; gravel; 20%
6o i v o POQRLY GRADED SAND WITH :
2 7B N 0.0 79 85% medium to coarse sande'ﬁé?‘zEf'fr{e .
é T ; T SM gravel.
; T 1sp POORLY GRADED GRAVEL WITH SAND: 1
[ ; Swil] ?g“égg\riéosg:darse gravel; 35% medium -
- 265 7007 . -
| 17 S S—
i ium sand; - ic
/ 2 fines; 15% fine gra?vel. non plastxcr
[ g + [{ML1 || POORLY GRADED SAND WITH GRAVEL:
[ 570 2 2 75% fine sand; 25% fine gravel.
I 21 v\ SILTY SAND WITH GRAVEL: 60% ]
r / s 26 Te G P
L : vel
L %
; = SANDY SILT WITH GRAVEL: 680%
L 275 | 4cinch o = non-plastic fines; 20% fine to to
I i % ; x TSP coarse sand; 20% fine gravel.
Carbon £ ’
Blank ] 2 i) R SILTY SAND WITH GRAVEL: 60%
] ; < v medium to coarse sand; 25%
I 7 4 g non-plastic fines; 20% fine gravel.
| ~
280 % 2 N l0.0 POORLY GRADED SAND WITH GRAVEL:
| 2 4 3 ~isp 75% medium to coarse sand; 20% fine
4 4 z gravel, <5% non-plastic fines.
[=3 A
| 1 | T T e e
[ a5 / o 15% fine gravel. plastic Tines:
= POORLY GRADED SAND WITH GRAVEL: g
2 2 N 80% coarse sand; 40% fine gravel.

i % é 55| POORLY GRADED GRAVE wﬁ ]
i ] T WITH SAND:70%
290 7’ .0 fine to coarse gravel, 25% medium to

| % 4 SM \ coarse sand; <5% non- plastic fines.
4 4 N SILTY SAND WITH GRAVEL: 80% medium
7 0 to coarse sand; 25% non-piastic fines; |
| 7 © - 44 15% fine to coarse gravel.
—295 7 :
_ 2 o POORLY GRADED GRAVEL WITH SAND:
i 7 60% fine to coarse gravel; 40% medium |
; . SM \ ;%gsoarse sand; <5% non- plastic
4 .
A 7
oo 7 SILTY SAND WITH GRAVEL: 45% ]
i fine to medium sand; 40% non-plastic
fines: 15% fine gravel. 7]




FOSTER WHEELER ENVIRONMENTAL CORPORATION

Monitoring Well 17- _
PROJECT _Jet Propulsion Laboratory ORILLING .METHOD Reverse Circulation Mud Rotary
LOCATION _Corner of E1 Nido and Harriet SAMPLING METHOQD _breb Semple from Shaker Screen
GEOLOGIST _I. Blaney SURFACE ELEVATION {#91.2
DRILLING CoO _Lang Exploratory TOTAL DEPTH (ft) 63
DATE (start/finish) _03/28/95 - 04/07/95  AppROX. DEPTH TO WATER (ft bgs) 175.6
s olEl®| |N| 5|2
- Well sample || &|2{5l5| = |5 Lithologic Descripti
) Sioio ithologic Oescription
c Completion No.  |E| |2|8|a| 2|7 and Notes
o ol<ig ol v |n
) n|> = Cl =10
2 o @ 4D
—300 T W T Sc=s0-04xjo.0 |No.ofFsm ]
4% POCRLY GRADED SANDO WITH GRAVEL:
- I 9‘ 15% medium sand; 25% fine gravel.
L 2 2 SILTY SAND WITH GRAVEL: 60% 4
305 A — medium to coarse sand; 25%

¢ R non-plastic fines; 15% fine to coarse
3 ; : gravel. y

g

; POORLY GRADED GRAVEL WITH SANQD: - -

% SM 85% fine to coarse gravel; 35% medium I
+ 4 to coarse sand; trace non-plastic
— 310 4 Oo GP fines. .

©0
I 7 ©. 59 STLTY SAND WITH GRAVEL: 55%
% 00 fine to medium sand; 30% non-plastic
2 0 d fines; 15% fine to coarse gravel.
Kol
r 7 ; v SILTY GRAVEL WITH SAND: 7
315 % % SM 80% fine to coarse gravef; 20% fine to -
L ; coarse sand; 20% non-plastic fines. |
2
7 V. 91GM| /~ SILTY SAND WITH GRAVEL: 45% ]
2 tine to medium sand; 40% non—Plastuc ]
1 7 2 = SM fines; 15% fine to coarse gravel. ]
—320 2 % ~ N0 POORLY GRADED GRAVEL WITH SAND:
r 4 & E 55% coarse gravel, 40% fine to coarse |
L % - sand; <5% non-plastic fines; trace 1
2 g FEA[E cobbles.
0
- g @ 0.+ 3 SILTY SAND WITH GRAVEL: 45% i
—325 | 4-inch ° {] a* o0 fine to coarse sand; 40% non-plastic
| Low . é S 0. .4 fines; 15% fine gravel. |
Carbon 2 Z 00
- BiAnk 77 g POQRLY GRADED GRAVEL WITH SAND:

% = HSM 70% fine gravel; 25% medium to coarse A
| ; ; o . sand, <5% non-plastic fines; trace
—~330 7 - o5 6P cobbles. ]
s 7 = © 69 | /TSILTY SAND WITH GRAVEL: 60%

% % sm| - fine to coarse sand; 25% non—plastic

4 fines; 15% fine gravel.

/]

- 7 POORLY GRADED SAND WITH GRAVEL:
335 % 70% medium to coarse sand; 25% fine |
| ; to coarse gravel; <5% non-plastic

; - SP fines. ) ]

% SILTY SAND: 60% fine to medium ]
] ; e sand; 40% non-plastic fines. |
— 340 2 2 N10.0[T { 1ISM[ /" SILTY SAND WITH GRAVEL: 50% T
3 % fine to coarse sand; 35% non-plastic

ré . fines; 15% fine to coarse gravel. -

7
”
] ; POORLY GRADED SAND WITH GRAVEL:
- 345 2 65% coarse sand; 30% fing to coarse _
é —sp gravel; <5% non-plastic fines.
2 2 / SILTYGS%I% 55% firliett‘o r}l_edium<5% fne ]
r sand; 40% non-plastic fines; ine
& [] : SM to coarse grave‘l).
- 350 . ]




FOSTER WHEELER ENVIRONMENTAL CORPORATION

Monitoring Well 17
PROJECT et Propulsion Laboratory DRILLING METHOD _Reverse Circulstion Mud Rotary
LOCATION Corner of EI Nido and Harriet SAMPLING METHOD _Grab Sample from Shaker Screen
GEOLOGIST . Blaney SURFACE ELEVATION 1191.2
DRILLING CO _Lang Explaratary - TOTAL DEPTH (ft) 6% -
DATE (start/finisn) _03/28/95 - 04/07/95  ApPROX. DEPTH TO WATER (ft bgs) {756
E 0| E ® NEESE
- Slesicic|l S |E .
Well Sample |Q|2l2|olsl S 1A Lithologic Description
< Completion No . = o 8 ol = and Notes
g I
S o @ 2R
z
—350 77 m STLTY SAND WITH GRAVEL:
@ b 85% fine to coarse sand; 20% non— plashc
L V] o) SRS fines; 15% fine to coarse gravel.
I 77 2 S ]
L 7 3 i POORLY GRADED SAND WITH SILT AND |
| 355 = "dV|GR| | GRAVEL: 60% medium to coarse J
9 5 P qGM sand, subrounded; 30% fine to coarse
y 7 = dry ?ravel subrounded; 10% non-plastic
f . | ines, trace cobbles J
L] y my ©. 0
4 M %\ © e
- - © A POORLY GRADED GRAVEL WITH SILT AND |
r R R he 5 {\' SAND: 85% fine to coarse gravel,
L 360 N [0. : subrounded; 25% fine to medium sand,
supbrounge npon--plasuc nnes.
I HE ! SM\ brounded: 10% lastic fi
"69{6P| | SILTY SAND WITH GRAVEL: 50% fine 1
L 6 d to coarse sand, subrounded; 35% non-
! .'0"6 plastic fines; 15% fine to coarse
o gravel, subrounded.
365 ) = 0 -
L g — .00} POORLY GRADED GRAVEL WITH SAND:
| X o) 75% fine to coarse gravel, subrounded,; |
1= 0.0 20% medium to coarse sand,
- 3 2 9 69 subrounded; <5% non—plastic fines;
L —| @ 00 race cobbies and bouiders.
: 3 t bbf d bould
5 e .
—370 | 4-inch A i R ® Ry 7
F Stainless ~ O'_Q-QC
] Steel N o'
Screen, : 5 ..QC
0.010-inch G m—— ~e
L Slot Size — ©.0
375 — i .
00
L O_J,éC -
0.0 )
o ;
' S ' o3 ]
—380 N 10.0 00 1
L ] : 1O, - o‘C
’ A
7B =+ 520
_ 7a 0.0
A‘ e
—385 7 = 0.0 §
L = 0. 59 4
L x 00 .
2 E <59 |
© Kol
- 2 2 & O.-,'(?c
|- %2} Ko -
390 g - 5 o
i % ¥ 00
I/ © S
-z MO
9 € 00
L / % ..g O, ac
395 7 / g oogc .
i f © 0.0
- % * 0 .
7 <. sp POQRLY GRADED SAND WITH GRAVEL: b
) - 85% medium to coarse sand,
r 77 subrounded; 15% fine to coarse |
— 400 gravel.




FOSTER WHEELER ENVIRONMENTAL CORPORATION

Monitoring Well 17
Jet Propulsion : jon Mg
Eggﬁc{g Cumeppof zfoj ;JZOZZ?/Z — DRILLING METHoD _Peverse Circulation Mud Rotary
N arrie SAMPLING METHOD _Grab Sample from Shaker Screen
GeoLocrsT 1. Bleney SURFACE ELEVATION 14912
DRILLING CO _Léng Exploratory TOTAL DEPTH (ft) 8%
DATE (start/finish) 03/28/95 - 04/07/95  AppROX. DEPTH TO WATER (ft bgs) {79 6
™ ~ ©
= olEl2| N 22
Well — 215 == 4 i
c Completion SaNmple s oo SI31a Lithologic Description
- 0. = w| £ and Notes
3 o= & 5|5
o
— 400 - —
] 2 [ |SC-505-01[X]0.0] |N 0.0 ]sP ]
n
I 7 “TV]{cp|  POORLY GRADED GRAVEL WITH SILT
405 e’ Cf: {GM|  SAND: 55% fine gravel, subroundsed; AND )
7 2 1. < 35% medium to coarse sand; 10% -
L 2 '4 éC-D' non-plastic fines. '
[ 2¢3 p
9 6.1
7 .
L o CD
410 7 o.p"
i 2 .‘ '\ﬂ —
RS =1 POORLY GRADED SAND WIT :
7 2 75% medium to coarse Isa';!\dGERAVEL'
i 7 SV subrounded; 25% fine gravel,
i 9 2 o% GP \ subrounded. |
i % 0.7 59 POORLY GRADED GRAVEL WITH :
% '.Q% 15% fine to coarse gravel, sugg\o[\::%hed;—
; 96?; ﬁgé_cggrsst?csﬁgg,s subrounded; trace
4 X '
| % = Q" O'C
- 420 Z 2 = N [0.0635
i f é ) TISM SILTY SAND: 80% flne to
I f & ! coarse sand; 40% non-plastic fines;
4 c “ ]
_ 7B ! *
425 | 4-inch * 2 * J
| Cou 7 S SILTY SAND WITH GRAVEL: 50%
Carbon 7 & fine to coarse sand, subrounded; 30%
_ Larhe ? g non-plastic fines; 20% fine gravel,
2 4 2 1 subrounded. i
r 2 2
L 430 v @ As above except 70% sand, 15%
] 2 2 © ' and 15% non—pl%stic fines. >k gravel
77 | ]
7 7 As above except 50% sand, 30%
I 4 / 5P non-piastic fings, and 20% gravel.
35 7 T POORLY GRADED SAND WITH GRAVEL: -
7 / SM 75% fine to coarse sand; 25% fine to
I /n coarse gravel, subrounded, 7
- % ; SILTY SAND WITH GRAVEL: 50%
17 Tre oL 5906, 5% gl
L ; gravel.
- 440 7B '
N j0.0
i 727 0 “o5|6P|  POQRLY GRADED GRAVEL WITH SAND:
I % 7 b 55% fine to coarse gravel; 40% fine to ]
i 78 :o% medium sand; <5% non-plastic fines.
I 7 ° 59 '
Y
L 445 % SM SILTY SAND WITH GRAVEL: 45%
I 7 fine to medium sand, subrounded; 40% 7
_ 7 non-plastic fines; 15% fine to coarse -
; ; gravel. -
[ 7 "07|6P| — POORLY GRADED GRAVEL WITH SAND:
450 7 4 v 0 5 1,5% coarse gravel, subrounded; 40% 1
- ine to coarse sand; <5% non-plastic |
fines; trace cobbles




FOSTER WHEELER ENVIRONMENTAL CORPORATION

Monitoring Well 17

PROJECT _Jet Propulsion Laboratory DRILLING METHOD _Aeverse Circulation Mud Rotary
LOCATION _Carner of El Nido and Harriet SAMPLING METHOD _Grab Sample from Sheker Screen
GEOLOGIST I Blaney SURFACE ELEVATION {191.2

DRILLING CO _Lang Exploratory TOTAL DEPTH (ft) 8%

DATE (start/finish) 03/26/95 - 04/07/95  ApPROX. DEPTH TO WATER (ft bgs) 175.6

— — [ >0
r wlgl® Nl oo
— 212 3lel| B |E . . .
Well Sample Q| &2 o|5] S A Lithologic Description
5 Completion No . = o 8 ! £ and Notes
a 8212|712 = |8
o o= @ 4|
e ol
2
— 450 ©) ~ -
A % 2 o nlGP
_ 77 | 3 %
4 ; gl - 1SM SILTY SAND WITH GRAVEL: 55%
r Y ] 9 . fine to coarse sand, subrounded; 30% 7
L [ X E non-plastic fines: 15% fine to coarse 4
- ) o gravel, subrounded. N
458 .
: As above except T0% sand, 15% gravel,
- and 15% non-plastic_fines.
" J 1ML SANDY SILT WITH GRAVEL: 60%
- 1L non-plastic fines; 25% fine to coarse
L 450 S & N 0.0 Sp \ sand, subrounded; 15% fine gravel.
r flsm POQRLY GRADED SAND WITH GRAVEL:
3 75% medium to coarse sand; 20% fine
ravel, subrounded; <5% non- plastic
: B ' ines.
- 465 B SILTY SAND WITH GRAVEL: 65% e
L — 2 fine to coarse sand; 20% non-plastic |
3 ! fines; 15% fine to coarse gravel. |
+ — © oo se POQRLY GRADED SAND WITH GRAVEL: -
L — Y] - 75% medium to coarse sand,
— * subrounded; 25% fine gravel,
—470 —F. subrounded; trace cobbles. 1
i 4-inch o 1
Stainless J— =
Steel — E
Screen, p—
r 0.010-inch 1
- 475 | Slot Size W -
I - F T FISM[ SILTY SAND WITH GRAVEL. 65%
fine to coarse sand; 20% non-plastic
' fines; 15% fine to coarse gravel.
F el e 4
—480 EE ! N 10.0F T TTIMC]~SANDY SILT: 75% non-plastic
r 7 L7 %r b M fines; 25% fine to coarse sand,
p 7 2 \ subrounded.
I 787 STLTY SAND WITH GRAVEL: 50%
- (/ . fine to medium sand; 35% non-plastic
L 485 ; 2 = TIML \ fines; 15% fine to coarse gravel. ~
] 77 z SANDY SIL1: 75% non-piastic
% fines; 25% fine to medium sand,
2 subrounded.
i Z 5 N\
/] 0 SILT: Reddish brown; 95% non-plastic
—490 7 % fines;
H ] ~ 5% fine sand. 1
7
] 2 § .
r ] S b . H i
M SILTY SAND: 55% fine to medium
- 495 7 o S sand, subrounded; 45% non-plastic
L © fines; trace gravel.
% *
‘n , -
/] % eGP POORLY GRADED GRAVEL WITH SAND: )
i .00 80% fine to coarse gravel; 20% fine to
L. 500 ba - medium sand, subrounded. -




FOSTER WHEELER ENVIRONMENTAL CORPORATION

Monitoring Well 17
PROJECT _Jet Propulsion Laboratory )
LOCATION _Corner of E] Nido and Harriet DRILLING METHOD Aeverse Circulation Mij Aotary
StoL0oIST T, Blangy SAMPLING METHOD _0rab Semple from Shaker Screen
ORILLING CoO _Lang Exploratory ?URFAcE ELEVATION {191.2
DATE (start/finish) _03/28/95 - 04/07/95 Ag;ngDE;;H (ft) 52
. DEPTH TO WATER (ft b 1756
= gs) 7.6
" —t
= 0|l |N| o2
well o185 clel 215
c Co ; Sample | 2| & ol — .
5 mpletion NO . = g s S8ls| s |é Lithologic Descripti
) e = ption
g 8|< - ol 5|, and Notes
3IE| |8 0 |@
—500 —_ S
: 7 SC-505-02X (0.0, |N [0.00&%]GP
9 ] SM SILTY SA |
| n N I AT Y —»
o % ; , ines; 15% fine to coarse gravel.
i 77 POQRLY GR
4 2 AR ADED GRAVEL WITH SAND:
i é ; 4 | f oS C%rgglégsravel 25% medium sand; ’
#% 4 1 SILTY SAN
2 7 | e Ta m% WITH GRAVEL: 85%
- 3 dium
510 6 g , fines; 15% fnlne tsgen[\:%aggé&%rbe?last;c
»
77 POORLY GRADED GR §
4 AVEL WITH SAND:
: g ; ;/ggéd-coarse gravel; 30% fine to coarse
92
515 ] % POQRLY GRADED SAN
/ 4 : . AND WITH GRAVEL:
] 2 g .d‘% P [ é?é%vé'[’e to medium sand; 25% fine )
[ ’ }SM
7 7 POQRLY GRAD y
2 ; 75% coarseEgraG\?e;l\vgsLAwfIlrw tSAND: 1
o0 ; ; = :6% GP sand; <5% non-plastic fines. o coarse |
i % - N [0.0]-.".-] SILTY SANDO W )
| e L) e e i g ]
I / o ©% coarse gravel.
L Z Y © ©. .89 POQR
g a3 o2 LY GRADED GRAVEL WITH SAND:
eos |, 27 - 0.0 70% coarse gravel: 30% f
I égvlanh Z . 2 g 96%6 sand; trace non-plastic falrr\lgsto coarse
S O -
| ggr?kon ; 2 "L{ SANDY SILT: 75% non-plastic
- /07 z T fmes 25% fine tom i
§ o edium sand
2 ,/// 2 2.0.0/GP Qrades into a silty sand at 530 feet 1
-530 77 @ JLHM ]
oy ] © 11 /
g © . SILTY SAND: 55% §
2 é by tToM sand; 45% non- pllnaestttg rfnlgcetgjm 7
[ 4 SILTY GRAVEL WITH SAND: :
| 4 4 50% fine to coarse gravel; 25% fine to ]
535 a 2 coarse sand; 25% non-plastic fines. ]
g 4 V' 7{GM SILTY SAND: 60% fi ]
g 9 o g <and. 40% ine to coarse -
- ; 2 N i o o gr;rcanvep’ﬂastlc fines; <5% fine |
i 7 . M ]
& 7 POORLY GRADED SAND WITH
L 540 % ; tYéSA medium to coarse sandGl??%vAEfLme ]
2 ﬁ N 0.0 mgsoafse gravel; <5% non-plastic
2 y
2
i 7Bl 1 POORLY GRADED ]
% ; e 60% fine to cogg%VErLayeIlTHsgég%f
i 7B . which is epidote), suban
gular to
545 77 subrounded; 40%
? 4 g subroundedmedrum to coarse
27 ' ]
‘n o
1 P 2]
7% 100{6"
L % . 00 SILTY SAND: 85% fine
550 2 Y 1 ?ié: sand; 15% non- pllastt:g fines. ]
- -




FOSTER WHEELER ENVIRONMENTAL CORPORATION
Monitoring Well 17

PROJECT /et Propulsion Laboratory DRILLING METHOD _Aeverse Circulstion Mud Rotary
LOCATION _Corner of El Nido and Harriet SAMPLING METHOD _6réb Sample from Shaker Screen
GEOLOGIST _I. Blaney SURFACE ELEVATION {191.2

DRILLING CO _Lang Exploratory TOTAL DEPTH (ft) 635

DATE (start/finish) 03/28/95 - 04/07/95 _ APPROX. DEPTH TO WATER (ft bgs) 175.6

~t
el n|E v N
- 218 5|l 8 1E . . _
Well Sample |G| &|=2i0i5| 5 la Lithologic Description
< Completion No . £ 218 £ and Notes
a S
2 olF| @l 2o
2
550 ) 5y |
I 77 SILTY SAND WITH GRAVEL:
% % 70% medium to coarse sand; 15%
L 7 7 \ non-plastic fines; 15% fine gravel;
L 7 = ? L]
77 =z -1SP|\ TSILTY SAND: 60% fine to coarse
555 4 4 - sand; 40% non- plastic fines. B
77 5 POORLY GRADED SAND WITH GRAVEL: |
9 g i T SM 75% medium to coarse sand; 25% fine |
2 3 i gravel.
- ~osP 4
V) ™ . .
- OF SILTY SAND WITH GRAVEL: 65% -
I 560 2 2 N NP TTl5m fine to medium sand; 25% non-plastic |
7 3 L0} fines; 15% fine to coarse gravel.
- g olsP
9 2 s POORLY GRADED SAND WITH GRAVEL:
| & 75% medium to coarse sand; 25% fine
2 ; o gravel.
— 565 %Y © ‘ -
: 7 * SILTY SAND: 75% medium to coarse 1
L 0 sand; 20% non-plastic fines; <5% fine |
; ‘ . gravel.
L 7B i
i 787 SM| \ ~POORLY GRADED SAND WITH GRAVEL. 1
570 [ 4 Y- 75% medium to coarse sand; 25% fine |
o 3 %p coarse gravel; trace non-plastic
- ines. ]

SILTY SAND: 85% fine to medium
sand; 35% non-plastic fines.

—575 2 SILTY SAND WITH GRAVEL: 60% -
- fine to coarse sand, subrounded; 25% |
] | non-piastic fines; 15% fine to coarse

r B gravel, subrounded.

e

GP POORLY GRADED GRAVEL WITH SAND:
85% fine to coarse gravel, subrounded;”

30% medium to coarse sand, 1

subrounded; 5% non-plastic fines.

ol

0. 6'ob S
AC PAC PAO

HIITII

3 4-inch
- g%ain{less
L. ee

585 Screen,
3 0.010~inch
L Slot Size

#2/16 Sand
(6]

T 0™
o

TIML SANDY SILT: 75% non-plastic
fines; 25% fine to medium sand,
subrounded.

- A \ :
590 4 LLUSM e Y SAND WITH GRAVEC 5% 1
g ] GP fine to coarse sand; 20% non-plastic |

I oM fines; 15% fine to coarse gravel. ]
A R I POORLY GRADED GRAVEL WITH GAND. 1

h©

65% fine to coarse gravel; 30% medium
to coarse sand; 5% non-plastic fines. |

SILTY SAND: 60% fine to medium
sand; 40% non-plastic fines.

GP

POORLY GRADED GRAVEL WITH SAND:
55% coarse ?,ravel: 45% medium sand;
|

5% non-plastic fines; trace cobbles
apﬁ baildars —

[ Dy
;0.0
WAV

DOSNNNNNNN G e

—

ONSONNONNNET

Bentonite/Sand
o




FOSTER WHEELER ENVIRONMENTAL CORPORATION

DATE

Monitoring Well 17
DRILLING METHOD _Reverse Circulation Mud Rotary

PROJECT et Propulsion Laboratory

LOCATION _Corner of El Nido and Harriet

GEOLOGIST _I. Blaney

DRILLING co _Lang Exploratory

(start/finish)

03/28/95 - 04/07/95

SAMPLING METHoD _Grab Sample from Shaker Screen

SURFACE ELEVATION

TOTAL DEPTH
APPROX.

1191.2

(ft) 635 .
DEPTH TO WATER (ft bgs) {75.6

Well

Completion

Sample
N op.

Samples

{(ppm)
Moisture

OVA

Odor
Breath Zn
Lithology

USCS Symbol

l.ithologic Description
and Notes

4-inch

Carbon
Blank

A I 1 NI ANNAANAN AN AN

ANNNNNN

N A A A A A A N A N N N R T NSNS

N N N N N N N N A e A A R N A N N NN

ALARATAAHATIHIAHENNNNN NN

#16 Bentonite/#3 Sand mix (1:1)

SC-508-01

[M]

©
o

w
X

SILTY SAND: 80% fine to medium
sand; 20% non-plastic fines; <5% fine
gravel.

SILTY SAND WITH GRAVEL: 55%
fine to coarse sand; 30% non—Plastic
fines; 16% fine to coarsedgrave s
subanguiar to subrounded.

BRE

0.0

SM

\_

POORLY GRADED SAND WITH GRAVEL:
75% medium to coarse sand
subangular to subrounded; 20% fine to
coarse gravel, subrounded; 5%
non-plastic fines.

| -

[ S —Y

SILTY SANO WITH GRAVEL: 60%

fine to coarse sand, subrounded; 25%

non—-plastic fines; 1% fine to coarse
gravel

ML

lid
SM

SANDY SILT: 75% non-plastic
fines; 25% fine to medium sand,
suburounded;

SM

POORLY GRADED SAND WITH SILT AND

GRAVEL: 70% fine to coarse sand,
subrounded; 20% fine gravel,
subrounded; 10% non—-plastic fines.

0.0 -]

SILTY SAND: 55% fine to medium
sand; 45% non-plastic fines.

POORLY GRADED SAND WITH SILT AND

GRAVEL: 70% medium to coarse sand,
subrounded; 20% fine to coarse
ravel, subrounded; 10% non-plastic
ines.

SM

u

oo

15 0

KO BAC PAS Y—e®

GP

SILTY SAND: 80% fine to medium
sand; 35% non-plastic fines; 5% fine
gravel.

POORLY GRADED GRAVEL WITH SAND:

65% fine to coarse gravel; 30% medium |

sand; 5% non-plastic fines; trace
cobbles.




FOSTER WHEELER ENVIRONMENTAL CORPORATION
Monitoring Well 17

PROJECT et Propulsion Laboratory

LOCATION _Corner of El Nido and Harriet

GEOLOGIST _L._Blaney

DRILLING Co _Léng Exploratory

DATE (start/finish)

03/26/95 - 04/07/95

DRILLING METHOD _Feverse Circulation Mud Rotary
SAMPLING METHOD _Graéb Sample from Shaker Screen

SURFACE ELEVATION _{191.2
(ft) 8%

APPROX. DEPTH TO WATER (ft bgs) {79.6

TOTAL DEPTH

—
g AEHANEIE
Well Sample |Z(&l5|alS5 212 Lithologic Description
< Completion No.  |g| |v Ble| 2 » Sha Notes P
< 7}
g (32 (55|
o
D
— 650 7 - TN -
77 SM SILTY SAND WITH GRAVEL: 60%
% v f fine to coarse sand; 25% non-plastic
; fines; 15% fine gravel. 4
L v
~“655 / 3 N
3 4 I
V-olGM|  SILTY GRAVEL WITH SAND:
PR B80% fine to coarse gravel; 25% fine to
F 2 0 Q coarse sand, partially cemented; 15%
L 660 ; N 0.0 - 94 non-plastic fines; trace cobbles.
KR
_ / ) o
77 b 7Y .
! 7 ~]1$1sPl~ POORLY GRADED SAND WITH SILT AND
r 1| |sM GRAVEL: 70% fine to coarse sand; ]
— 665 ~14 20% fine to coarse gravel, 10% -
| non-plastic fines; trace cobbles.
/]
9 o e 1
—~670 2 (1 = SILTY GRAVEL WITH SAND: 60% coarse -
L % x - gravel; 20% fine to coarse sand; 20%
7 £ non-plastic fines.
o o .
2 5 va_ 4™} [TSILTY SAND WITH GRAVEL; 50% e
L ] 5 fine to coarse sand; 35% non-plastic |
L 675 | acinch % 2 T H = . fines; 15% fine gravel. |
: -inc 4 *
I E%‘F‘bon 9 2 ~oJeM| SILTY GRAVEL WITH SAND: 60% coarse
r Blank 7 < EoR gravel; 20% fine to coarse sand; 20%
L g Y < 0 '§ non-plastic fines; trace cobbles.
L v} Y
—680 Y © N 0.0/~
L ; = 0o
P g
4 A :
Y J3$[SP| POORLY GRADED SAND WITH SILT AND 1
L /] SM GRAVEL: 60% fine to coarse sand;
’ 30% fine to coarse gravel; 10%
— 685 7 non-plastic fines. -
[ 3
/] SM SILTY SAND: 75% fine to medium
; 7 sand: 256% non-plastic fines.
690 7 dV|SP| “TPOORLY GRADED GRAVEL WITH SILT AND
% 0 SAND: B5% fine to coarse gravel;
I % M 25% fine_to coarse sand; 10% non-
7 f ; plastic fines.
7 SILTY SAND WITH GRAVEL: 60%
i V) fine to medium sand; 20% non-plastic
— 635 ; % fines; 20% fine gravel. .
I 7 SILTY SAND: 65% fine to medum ]
r 4 V] , sand; 30% non-plastic fines.
- f 160 GP PCOQRLY GRADED GRAVEL WITH SAND: 1
L 700 -+ 2.0 0% fine to coarse gravel; 35% medium |
to coarse sand: 5% non-plastic fines




FOSTER WHEELER ENVIRONMENTAL CORPORATION

Monitoring Well 17

PROJECT et Propulsion Laboratory DRILLING METHop _Aeverse Circulation Mud Rotary
LOCATION _Corner of E1 Nido and Harriet SAMPLING METHOD _Grab Sample from Shaker Screen
GEOLOGIST [ Blaney SURFACE ELEVATION f191.2
DRILLING Co Leng Exploratory TOTAL DEPTH (ft) 835 -
DATE (start/finish) _03/28/95 - 04/07/95 _ APPROX. DEPTH TO WATER (ft bgs) _175.6
—
s o2 ol 1S] 38
~— ARl St o |E
Well Sample (31&1=1ol51 S 1A Lithologic Description
c Completion No. b= WOl gl & and Notes
+ o< ?Pla| S |
o ni>g ol = |O
a o @ 4|9
—700 o |— _ -
SC-510-011 X 0.0 N [0.0[" /4 ]GP

M g ; ' R é(,)-(,)c As Above

F o p

L ] Y

— O.‘ -d <4

- 11 = %

— 705 7 j = ©. 59 _

: E oisp POORLY GRADED SAND WITH GRAVEL:

o . 75% medium to coarse sand; 20% fine
% S TGP \ gravel; <5% non-plastic fines.
w

! o oo POORLY GRADED GRAVEL WITH SAND.

710 *» EEY 5% fine to coarse gravel; 35% medium _|
% P L] to coarse sand; <5% non-plastic

r 7 7 = - |SP fines.

L < -

A 2 7 s SM SILTY SAND WITH GRAVEL: 50% fine
% ] to medium sand; 30% fine gravel; 20%

- ; ; 2 non- plastic fines.

—715 = 4 -

I 77 * "59{CP| || POORLY GRADED SAND WITH GRAVEL:
77 o - 7 75% medium to coarse sand; 20% fine

r % : ‘} %_o coarse gravel; <5% non-plastic

I % SM ines..

H ¥4 % Y S
G ) 4V I8P W8T TV SAND: 70% fine 16 coarse

~720 = -] N 10.00, 3 qGM \ sand; 30% non-plastic fines. 7]

s o] _0' POORLY GRADED GRAVEL WITH SAND: |

Kl '0% GP 60% fine gravel, 35% medium to coarse |
—F. 6.7 5 sand; 5% non-plastic fines. ]

725 — .°.0] SILTY SAND WITH GRAVEL: 45% ]

R ) T e fine to coarse sand; 40% non—f)lastlc

éQ‘Qc fines; 15% fine to coarse gravel |

s 4-inch 3 2 .0.0) POURLY GRADED GRAVEL WITH SILT AND |

L Stainless  ba—L a ©. 5 SAND: 70% fine to coarse gravel §

3icel . © 00 20% fine to medium sand, 10% |

—730 | 3¢een ; z SR { non-plastic fines.

L prr ] N e}

I e e - X POORLY GRADED GRAVEL WITH SAND:

K ‘00 B80% coarse gravel; 30% medium to

" - - o ¢ coarse sand; <5% non-piastic fines;

L ) -_5‘6 trace cobbles.

— 735 0. 54 -

L ‘G0

A R PN
00

L O'(S"’c

r K] 5 C0
- o > e

— 740 77 N 1002 BOULDER (from 747 to 748.5 ft bgs)
)7
/ A o OC
N 58

I 7Y 0.0

745 2% © 69 -
7Y o

- ) 5 0( POORLY GRADED GRAVEL WITH SAND:

L % f e 60% coarse gravel; 30% medium to
2 ) coarse sand; <5% non-plastic fines;
2R R trace cobbles.

- /AR7R A ;

750 a0 & BOULDER (7495 to 750.5 Tt bgs) N




FOSTER WHEELER ENVIRONMENTAL CORPORATION
Monitoring Well 17

PROJECT _Jet Propulsion Laboratory DRILLING METHOD _Reverse Circulation Mud Rotary

LOCATION _Corner of E£1 Nido and Harriet SAMPLING METHOD _Grab Sample from Shaker Screen
GEOLOGIST _I._Blaney SURFACE ELEVATION {912
DRILLING Co _Lang Exploratory TOTAL DEPTH (ft) 637

DATE (start/finish) O¥20/95 - 04/07/F5 = APPROX. DEPTH TO WATER (ft bgs) {76 |

2 EHRSEE
-~ 31 C
Well Sample |Z[&l8io|S| 2 12 Lithologic Description
< Completion No. |El |»igin| 2 |© aha Notes ©
o ml<jg ol » [0
2 *1312| |55 |3
(]
]
— 750 ' A .
L ; O° GP POORLY GRADED GRAVEL WITH SAND:
1 7 a 2.0 70% coarse gravel round; 30% medium |
% > 69 to coarse sand, <5% non-plastic fines:
2 c-DOF.OC trace cobbles and boulders. 1
[ 7B’ 0'¢
— 755 - Oc -
L Ry e
00
I / - -|sP|  POORLY GRADED SAND WITH GRAVEL:
; o 75% fine to medium sand; 15% fine
L 7 A KA gravel;10% weathered bedrock.
—760 Y7 N 0.0 -
27 -
- / . .. L
2 S
1 e ]
F % g fo"’ GP POORLY GRADED GRAVEL WITH SAND: 4
B % 2.0 85% fine to coarse gravel; 35% fine to |
765 2 7
% 4 .'C.\}- GP| coarse sand, partially cemented; <5%
L 4 4 ~ '<GM non-piastic fines.
i 2 (’;D’. POORLY GRADED GRAVEL WITH SILT AND |
3 7 ; F 55% fine to coarse gravel; 30% fine to 1
L-770 7 i aRU i coarse sand, 10% non-plastic fines. -
I 77 ' SANDY SILT: 65% non-plastic
r ¢ {mes; 30% énrne tlo medium sand; 5% fine 7
o coarse gravel. .
4-inch

Low
—77% | Carbon
| End Cap

SM SILTY SAND: 60% fine to medium
sand; 35% non-plastic fines; 5% fine
gravel.

SILTY SAND WITH GRAVEL: 60%
\ fine to medium sand; 25% non-plastic

fines; 156% fine gravel, -
N 0.0 SILTY SAND: 60% fine to medium ~
sand; 35% non-plastic fines; 5% fine to |
M™\_____coarse gravel.
SILTY SAND WITH GRAVEL: 60%
V' I 16M fine to medium sand; 20% non-plastic
P § fines; 20% fine to coarse gravel.
\ - SILTY GRAVEL WITH SAND: 50%

12 fine to coarse 8ravel: 30% fine to
% non-plastic fines.

#16 Bentonite/#3 Sand mix (1)

1

coarse sand; 2

BOULDER {from 788.5 to 783.5 ft bgs)

SM SILTY SAND WITH GRAVEL: 55% .
fine to medium sand; 30% non-plastic
fines; 15% fine gravel.

" 24GM SILTY GRAVEL WITH SAND: 50%

fine to coarse gravel, subrounded;
Q 30% fine to coarse sand, subangular;
% 20% non-plastic fines.

SM SILTY SAND WITH GRAVEL: 60% )
tine to medium sand, suburounded; 25%
non-plastic fines; 15% fine gravel.

A=)
]

1

AMMMMMUIMD"YNNNY

—t




FOSTER WHEELER ENVIRONMENTAL CORPORATION
Monitoring Well 17 _
PROJECT _Jet Propulsion Laboratory DRILLING METHOD _Aeverse Circulation Mud Rotary

LOCATION _Corner of E£1 Nido and Herriet SAMPLING METHOD _6rab Sample from Shoker Screen
GEOLOGIST _f. Blaney SURFACE ELEVATION {191.2
DRILLING co _tang Exploratory TOTAL DEPTH (ft) 8%

DATE (start/finish) 03/26/95 - 04/07/9%  AppROX. DEPTH TO WATER (ft bgs) /5.6

(ppm)
Moisture

Lithologic Description

Well Sample
No. and Notes

Completion

Samples
Odor
Breath Zn

OVA
Lithology
USCS Symbol

SC-600-01X[0.00 |N

o
(o]
w
<

W As Above

AV ee] POORLY GRADED GRAVEL WITH SILT ANO |
NS AND: B5% fine to coarse gravel,

© EF subangular to subrounded; 25% fine to 4
.CD coarse sand, subrounded; 10% non-

1 plastic fines; trace cobbles.

N 10.0% % BOULOER (i
om 820 to 821.5 ft bgs)

i8R BEDROCK (?}: Weathered material
TN appears to be igneous or metamorphic in
-+, origin.

#16 Bentonite/#3 Sand mix (I:1)
Q;

F
-+
| SIS YOUNS WU SR U W1

¥
+

AR

Total Depth of Borehole = 835 ft bgs

—840

1

—845

PSR I DR

-850 7




Summary Casing Installation Log

Well No. MW-1/
Job No. 650

Client NASA ~ JPL
Site JPL - 0U3 .
Project Description grounduater 1nvestigation

Well Information

Reference Datum ground surface

Elevation of Datum 0.00 ft. \

Position of MP Casing Top above / below Datum 0.05 fr. 288% gatunm
Position of MP Casing Bottom Below Datum 760.14 ft. belou datum

Well Description MP38 with MP55 top section

Other References

Information .

Designed By DL Date 25 mAY ]5

Approved By 18 Date Ob JuNE 7S

Checked By DL/tp Date OS5 Junk 75.

Computer File No. MW17 Date Fr1 Jun 16 07:56:34 1985

Sketch of Wellhead Completion
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Ilegend for Casing Installation Log
Well No. MW-17

Job No. 650
MP log Description Quantity] MP log Description Quantity
MP38 -CASING 10 FT. 86+ — MP38 REGULAR COUPLING 078
0225710 3t ‘ 0221
S _@_ tMP38 MEASUREMENT PORT 015
Cl D MP38 PACKER STIFFENED 015 0222
R 0237F0%
N .-e_ MP38 PUMPING POAT 005
l ] MP38 CASING 5 FT. 012 0224
N 0225F05
 — MP38 CASING 2 FT. 009
) 0225F02
== #P38 CASING 1 FT. 002
0225F01
== HP38 END CAP 001
0223
—<"> MAGNETIC COLLAR 005
MPSS CASING -3m 24
O30tM30
Geo 1 Geo 2 Well Casing

MILD STEEL PIPE
STAINLESS STEEL SCREE!



Sumimary Installation Log _ Date: Fri Jun 16 07:41:58 1895 Page:A 1
Job No. 650 NASA - JPL Well No. MU-17
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b No. 650 NASA - JPL Well No. MW-17
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WELL MW-18

BORING LOG AND WELL COMPLETION DIAGRAM
WESTBAY MP CASING INSTALLATION LOG

E\JPL\OUL&3_RIFLYSHEETS.DOC



WELL CONSTRUCTION LOG

WELL NUMBER: MW-18

WELL TYPE: Deep Multiport Groundwater Monitoring Well

SURFACE ELEV (ft. above MSL): 1225.66

CASING ELEV (ft. above MSL): 1225.34

DRILLING SUMMARY
Traffic Box Locking Monument Cover DATE COMPLETED: 4/12/95 to 4/25/95
‘ Ground Surface DRILLING COMPANY: Lang Exploratory Drilling
Concrete 4 ft. DRILLING RIG TYPE: Mud Rotary
Conductor TOTAL DEPTH DRILLED: 825 ft.
Casing 50 ft
CONSTRUCTION DETAILS
Borehole
BOREHOLE DIAMETER: 15.75 in.
Grout (CONDUCTOR CASING)
Screen Backfill |CONDUCTOR CASING DIAMETER: 14in.
Casing Interval Interval
CONDUCTOR CASING LENGTH: 50 f.
261 ft.
266 ft. BOREHOLE DIAMETER: 9.875in.
276 ft.
Screen / 283 ft. TOTAL WELL DEPTH: 731 ft.
319 ft. BLANK CASING TYPE: Low Carbon Steel
326 ft.
Fiter Pack —p! 336 ft. BLANK CASING DIAMETER: 4-inch
343 ft
TOTAL BLANK CASING LENGTH: 681 ft.
416 ft.
421 ft. SCREEN TYPE: Stainless Steel
Seal 431 ft.
436 ft. SCREEN SLOT SIZE: 0.010 inch
556 ft. INDIVIDUAL SCREEN LENGTH: 10 ft.
561 ft.
571 ft. SUMP LENGTH: 40 ft.
578 ft.
PROTECTIVE CASING STICKUP: None
673 ft. '
681 ft. GROUT MATERIAL: Volclay Grout
691 ft.
Sump 696 ft. SEAL MATERIAL: 1:1 Bentonite & Sand mix
731 ft. (BOC)
825 . (D) FILTER MATERIAL: #2 Sand
COMMENTS:

L:\sharedieveryone\jpi2iborelog\asbuilts\westbay.x!s




FOSTER WHEELER ENVIRONMENTAL CORPORATION

PROJECT et Propulsion Labaratory

L OCATION W. Altadena Drive West of Florencita

GEOLOGIST L. Kreller

DRILLING Cco _Léng Exploratory Orilling

DATE (start/finish) 04/12/95 - 04/25/9%

Monitoring Well 18 v
DRILLING METHOD _Reverse Circulation Mud Rotary
SAMPLING METHOD _Grab Sample from Shaker Screen

SURFACE ELEVATION _{229.4
(ft) 825

APPROX. DEPTH TO WATER (ft bgs) £30.0

TOTAL DEPTH

~—
> o|E|?| |N| 5|2
— [N ek 3| o | & . ) )
Well Sample |Z1&|<|olSI 3 1A Lithologic Description
c Completion No. = VIOl gl and Notes
= ol <|TiCl o] w |n
S n|>2 el - o
s o @ 4 D
>
0 | Traffic TR 3 ASPHALT = Pavement (0.5 feet thick]
i Box 33 3, BACKFILL (0.5-5.0 feet thick)
L b
I A N N
—5 5 0.0 DN SM[ SILTY SAND WITH GRAVEL: Reddish
F ok brown; 75% fine to coarse sand, 15% 1
L e non— plastic fines; 10% fine gravel,
i ) subrounded; miceacous; Volume of
[ sand 90% fine to medium grained and
r e < 10% coarse.
—10 e 0.0/ 0 N[00 -
] 3 " -15P| _ POORLY GRADED SAND WITH GRAVEL:
r g K . Light red brown; 70% fine to coarse 7
L v grained sand, subrounded; 15% cobbles 4
| ) and bouiders; micaceous; Volume of i
‘s:- 3 sand 50% fine and 50% coarse; Volume
18 | 14-inch— 7 of gravel 50% fine and 50% coarse -
- Low LY .
Carbon K&
Conductor .;_:- x>
: Casing v; 2 ;E gg
S|SB
—20 Y7007 S 0.0 D[N 0.0 BOULDERS/COBBLES §
- N- A 4
H7A IR J
- R
L ¥ Y =
a ;) hani )]
— 25 . COBBLE ZONE: max. size =10 to 12 7]
- Y 7 inches .
vl 33
577 ;
- 477 B
—30 ;2;5 g2 0.0] O | N 0.0 POORLY GRADED SAND WITH GRAVEL ]
i W 11 ©o AND COBBLES 1
5 /N7 = 1
A ol
i A 7%
=35 | 4-inch —F T FA 7
r Low v 7 o
Carbon |4 s
Blank el A
. 707 -
— 40 9 %% 0.0 0 | N 0.0 COBBLES/BOULDERS 7
L A IA')
7% POORLY GRADED SAND WITH GRAVEL: |
Y| A Light brown; About 80% fine to coarse
) % S sand, subrounded; 40% fine to gravel, 1
. i 2% subrounded; trace cobbles; micaceous;
] PR Volume of sand 30% fine and 70%
45 v 7 5 medium to coarse; Volume of gravel
s A 75 50% fine and 50% coarse.
77 ¥
N / / N
e f >
Ve / <M
r > % B
50 R 0.0 D | N [0.0 ]




FOSTER WHEELER ENVIRONMENTAL CORPORATION

Monitoring Well 18

PROJECT et Propulsion Laboratory ' DRILLING METHOD _Aeverse Circulation Mud Rotary

LOCATION K. Altadena Drive West of Florencits  gaMPLING METHOD _6rab Sample from Shaker Screen
GeEOLOGIST L. Kreller SURFACE ELEVATION _1229.4
DRILLING Co _Ltang £xploratory Orilling TOTAL DEPTH (ft) 8% -
DATE (start/finish) 0412/85 - 04/25/95  APPROX. DEPTH TO WATER (ft bgs) 230.0
. ~t
vt n|E » S| &8
- Well sanple |28 3|5/ 2 |5 Lithologic Descripti
e Zi5lo ithologic Description
< Completion No. |g& L ol & 2 ahd Notes
o ol »
g WEERLEEE
—50 7 F |5CT5a<0i[E] O .
I 77 SC-514-011 X | J-1SPl COBBLES/BOULDERS Stop drilling with |
; 2 ?Srcfiéecteauger at 50.5 feet below ground
/)
S Rt
'_55 : ; COBBLES/BCULDERS -~ very tough drilling.:
- 707 " 5GP POORLY GRADED GRAVEL WITH COBBLES
r s _.Qc AND BOULDERS: Light gray; about 60% 1
L > 5 fine to coarse gravel, subrounded; -
60 4 A 38n0. SUbrouNdEa: MCaceeus, troce
- 77 EY) %Qté; Volume gravel 40% fine and -
L 0. .4 coarse. |
/] 0.¢
L 7 0.0 |
% SEpt
" 9 9 0 ‘
65 77 b .
I ZBZ 00
Qfdc
77 00
- /- o)
—~70 77 5 0.0, | N[0.00 .
Q .
7 é b .0.0
L %Y = " 59 Drifl chatter; tough drilling - large ]
7 4 2 00 boulder
L % % = 1o :o‘C
- O 0.0
—75 | 4-inch e ) 2 .6 7
- Low S 0.0 1
L Carbon ZR = ©. .59 ]
Blank %Y & 0.0
% o 0. 54
L 7 f > 00
o B ol | o - :
77 2 00 Dnl///bq Mud Parameters:
- : 3 6 - Mu we,:{ght. 8.5 Ibs/gal,
% . o~° Viscosify: 36 seconds;
| 2 7 .0-0) Sand content: 0.25%
X
L 2R 00
-85 707 © 249 X
2y 00
L 9 0.7 54
0
7Y 2%
I 7 100
ZY : 59 .
—90 2 0.0 [N[0.0 65
L # / o, '-.cic i
2 - 6% .
f 4% ©. . 69 Becoming finer grained at 93.0 feet bgs. -
. 7 Add POORLY GRADED GRAVEL WITH SAND:
a5 77 o9 Light Pray; About B0% fine to coarse -
| 17 S
i 7’ 00 10% cobbles and boulders; Volume of -
% 2. 59 ravel 50% fine and 50% coarse,
; ; 00 olume of sand 30% fine and 70%
F % Q:‘;C coarse.
—100 S — “ ]




FOSTER WHEELER ENVIRONMENTAL CORPORATION

Monitoring Well 18 _
PROJECT _vet Propulsion Laboratory DRILLING METHOD _Aeverse Circulation Mud Rotary
LOCATION _W. Altadena Drive West of Florencitd  gaMplING METHOD _Grab Sample from Shaker Screen
GEOLOGIST L. freller _ SURFACE ELEVATION 1225.4
DRILLING CO .Long Exploratory Orilling TOTAL DEPTH (ft) 825 -
DATE (start/finish) 04/12/95 - 04/25/95 _ ApPROX. DEPTH TO WATER (ft bgs) .230.0
dJele] [ 52
- Well Sample 333 G S % by Lithologic Description
5 Completion No. £ 18| o| < and Notes
o << o B+ |
2 n|>|2 (2 B IS
3 o) @ J |7
— 100 7 T |EEsBai[Eeq (N [oafer ]
0, 4G
; 0‘6 J
% / Q. o‘C T
] Y 0.0 §
— 105 9 Qaéc _
] . 00 ]
% .59
g 00
; 7 59 A
- 2 00
—110 2 7 0.0] | N10.0° 69 -
: ] 2:0.0] 1
1 W Y.
7’ A% -
I éq‘oc )
115 77 > o ]
| ; 2 2.0} .
77 :00) ]
i 707 T 00
L 120 2 S 96?)( Color change to dark gray; N
L R4
- 2 = o 4d BOULDER (from 120 to 121 feet bgs) 1
- 00 : 1
% o 0]
4 £ o2 COBBLES/BOULDERS 1
] 0.0,
—125 | 4-inch j . 2 00 .
o Low ] S 0,1 44 J
Carbon 9 = 00 -
Blank 77 8 ©..6S POORLY GRADED GRAVEL WITH SAND:
% - .00 Light orange gray; About 40% fine to
i ; 7 o <. 69 coarse gravel, subrounded; 30% fine
— 130 %Y © 0.0 N 10.0.00 to coarse sand, subrounded; 30% -
L 1 Vi ° . 54 cabbles and boulders; Volume of i
7807 > 0% ravel 20% fine and §0% coarse ;
| 1 e | Rl rmesdus
r ] 00 :
I v 0.+ ;4
~ 135 2 % 0% COBBLES/BOULDERS i
- 2 9’6"; Becoming fine grained
I 7 o 59 POORLY GRADED GRAVEL WITH SAND:
V) Ke) Light orange gray; About 50% fine to -
7 0
| 17 o | st 0
—~ 140 77 a‘?fc 3utl>roundfedf 5% lcgtc))t%kaf.s andngozu(l)%ers'. 7
S olume of grave ine a 1
2 4 Al coarse ;,Vglume of sand 50% fine and |
0 U o 50% medium to coarse. ]
S
i 4 2 Y Increase in coarse grained component.
145 ZBR7 LYt ]
I 2 00
9 0.+ .
% > o
1V 00
77N © - :d
' 70 00 i
~ 150 e 0.0 N 10.0




E

PROJECT et P Monitori
rg ; or
LOCATION . uéﬁf"g‘?b‘”atory ing Well 18
GEOLOGIST L. Kreller L0 DRILLING METHOD A2 .
DRILLING CO _Lang Explo SAMPLING METHOD & verse Lirculation Mig f
DATE (start/fin rotory Drilling SURFACE ELE 0 6réb Semple from Shak btary
— inish) 04/12/35 - 04/25 TOTAL D VATION f225.4 ér_Screen
” /% APPROX ESEH (ft) 625
ATER
S c Well 0 z|e <[> = (ft bgs) 2900
5 ompletion SaNmple =l a5l 22
o] —|+| 9 —
Q : + > .
— 150 3l1Z| & E § and Notesmption
_ 9 ‘
g |
- oy i |
— 155 ?6‘56 N
I .0.0]
09 ]
NN ]
i 0.0
o - -
160 o5l ]
I Qso-c 4
7 00 ]
4 ]
! % A
i 2 d.?‘fc POORLY GRAD |
7 00 ek B Ad S Tt
[ LY, subangu ravel %?Uft?munde'éqf{ge to
- 170 — O - 6C a%%r%%r;éded, VO[UIT’Iréeotfog(r:oarse sand 1
i 7% E SO A ha SO Volume avel 80% fine 7|
=2 00 P 50% med of sand 50%
787 5 X ium to coar 0% 1
% 2 0.0 >e9 7 COBRLE € 1
- 7 & N / POORLY GRADED S ed drill |
L 175 ‘ ] £ 2] Light reddis AND WITH SILT:
hb ILT
I 4-i ] o o RSE coars rown: 85% fine to
nch SP e sand ; 85% fine t
Low * o S e e 0% ° '
Carbon % s I= S subrounded migs' 5% fine gravel 1
Blank 7 S P s8na T0% fine and 30% Volume o
[ 2 5 -65]6P gL fine and 30% nome ot ]
L @ s P ]
— 180 4 - cose QCRLY GRADED -
‘ 7B L TGt reagsh CRAVEL WITLSAND
S ish brown: 70% fi AVEL:
4 ; ° o C?:rse sand. subrou 0% fine to
AR e S e, 20 .
L L race non p! gular to subrou ine
=5 Volume plastic fines; mi nded,
- % O GP me of sal ines; micac .
i 185 2‘ % o '-'fi)c medium to Cog?sg_)" fine and 58%5. _
% % 0.0 Drilli
7 b 1d rifling M 4
7 0'¢ e e -
2.0 Visc . 9 Ibs/gal;
I % 7 269 Sangsétoy' 40 SeCongf./' 1
190 o 99 e o8 ]
L 7% o ]
2 % 0.0 ()Q‘(.)( g'?aat%léFS/BOULDERS - increased dril .
. .0 2 rill
77 Ml e A Po%ﬂ GRADED GRAVEL ]
I ; ? Ooc COarsgrapge brOwn;Abov&{Ts% SAND:
— 195 77 2,90 subangu ravel, subrounded t% fine to
- 787 > subrounded: 45% fine to 0 i
77 00 Volume ofed, trace cobmecgar-se sand,
' N 5] coarse ; { gravel 8O% fine ; MCaceous: |
I ; 2 é?'c?c 0% codrse. T © sand 20% fine and |
S ]
—200 0 b .
| 0.0
— 0, 4G
0% l




FOSTER WHEELER ENVIRONMENTAL CORPORATION

Monitoring Well 18 _
PROJECT et Propulsion Laborstory DRILLING METHoD _Aeverse Circulstion Mud Rotary
LOCATION _K. Altadena DOrive West of Florencita  gAMPLING METHOD _Grab Sample from Shaker Screen
GEOLOGIST L. Kreller SURFACE ELEVATION {225.4
DRILLING co _Lang Exploratory Orilling TOTAL DEPTH (ft) 825 .
DATE (start/finish) _04/12/95 - 04/25/95  ApPROX. DEPTH TO WATER (ft bgs) £30.0
—
:3 ~| @ j > |0
= 11 1 g § Sl ': S g
Well Sample Bl5lo 3 Lithologic Description
£ Completion No. |El |vls|wl 21¢ ang Notes ©
by al<|3°| 0| » (v
: dEEREEL:
o 5
—200 T |st=ET-oilx] 5 COBBLES/BOULDERS Directional survey
6 ; SCOTOUEPO 1N o8Pl 5200 feet bgs = .86 )
7807 0% POORLY GRADED GRAVEL WITH SAND
r 0,
I / >
Y7 0.0
—205 2 ; 0. 5d N
X : O
g g 0. ‘?c
i 00
L 2 0.+ d
- 7’ a
210 2 soolsp POORLY GRADED SAND WITH GRAVEL:
- 7 0.0 N 0.0 .- Light orange brown; 65% fine to_ B
- N Sl e e
I 787 SUbr ounded: micaceous: Volume of
L % sand 10% fine and 90% medium to 1
L 2 ﬁ g%aégeaz;rs\/eolume of gravel 95% fine and |
215 % . .
L L U e §
] A
2“7 AR
7R Y RS
L 7
220 3 1
- 77 z POORLY GRADED SAND WITH GRAVEL: |
- V) ; R 2] Light orange brown; 80% fine to 1
L 4 a coarse sand, subrounded; 40% fine to |
g = <. coarse, gravel, subrounded; trace
i f © R cobbles; micaceous; Volume of sand
025 4-inch » ; ] 20% fine and 80% medium to coarse. -
- Low % S KA 1
i Carbon 77 et RS
Blank 7 c
3 ] i3] .
5 % > AR
230 77 3 0.0 [nloo -
L 77 °
A 77 = R
/.
I v COBBLES/BOULDERS - Increase in
3 787 S gravel content and drill chatter.
—235 77 PODRLY GRADED GRAVEL WITH SAND: |
- % Light orange brown;About 55% fine to
- I coarse gravel, subrounded to 1
7 S subangular ; 45% fine to coarse sand,
1V o subrounded; trace cobbles; Mcaceous; |
- % 7 ~ 5GP Volume of gravel 75% fine and 25% ]
- 240 ‘B 00 50T s s b 20% fine and 4
e s .
: /a7 S8 ‘
L 7Y 0.0
4 f - .. 49 Thin lens of fine grained sand from
- L 7 0.0 246—-248.5 feet bgs.
i 707 .69 POORLY GRADED SAND WITH GRAVEL:
—245 f 00 Light orange brown; About 70% fine to -
] " 59 coarse sand, subrounded; 30% fine to |
1 1 g 0.0 coarse gravel, subangular; micaceous;
; X Volume of sand 15% fine and 85% 1
[ /Y e 855" e 2nd 1ok cogrse, © 9
L 4 o |SP ' ' 1
550 7 B 0.0 [Nlog N




FOSTER WHEELER ENVIRONMENTAL CORPORATION
Monitoring Well 18 ,
PROJECT et Propulsion Laboratory DRILLING METHoOD _feverse Circulation Mud Rotary

LOCATION _H. Altadena Drive HWest of Florencita  SAMPLING METHOD _Grab Sample from Shaker Screen
GEOLOGIST L. Kreller _ SURFACE ELEVATION _1225.4
DRILLING CO _Leng Exploratory Orilling TOTAL DEPTH (ft) 625

DATE (start/finish) 04/12/95 - 04/25/95  ApPROX. DEPTH TO WATER (ft bgs) 230.0

,-; =l o C > B
- olals|. | 8|8
Well Sample |3|&|+ie|5| 3 |& Lithologic Description
< Completion No. £ ViBl'm| & and Notes
- ol<|2Cle]l v |0
g 1312 |&| 7|8
=) 19
— 250 7 2 -—g - ‘ = -
7 7 = PRATT POORLY GRADED GRAVEL WITH SAND:
%Y o A -‘Qc Light orange brown;About 55% fine to 1
% ; @ ° 6 coarse gravel, subrounded to E
| 4 = <0 subangular ; 45% fine to coarse sand, |
o ] S 0. 59 subrounded; trace cobbles; micaceous;
L o555 ; 4 < ‘00 Volume of gravel 80% fine and 20%
! % 1 v g 0 54 coarse ; Volume of sand 15% fine and |
i 77 o 0% 85% medium to coarse.
" T < 0, d
L % | )
Vi V] w ©0
[ /7 3 0.9 '
260 7 b= 00 _
- o B o el e
I = |
I R & o 2
Rl -] 0.0
L O -
I 265 ] ©. i)soc
=} Re)
A © ,?C
=] - 1sp POORLY GRADED SAND WITH GRAVEL:
3 5 - e Light orange brown; About 85% fine to 1
270 ] © 0.0 N o.0f - coarse sand, subrounded; 15% fine -
i ) R o S o ravel; micaceous; Volume of sand 10% |
gt—é?&gss K N ) 6% GP \ ine and 90% medium to coarse.
== © Rt 1
. Steel =] < S POORLY GRADED GRAVEL WITH SAND
3 3 oahen == ¢ - |SP POORLY GRADED SAND WITH GRAVEL:™ ™
JI0= 2 orange brown; Abou ine to
275 | Slot Size B e cgarse s_ar?d, subrounded; 15% fine 7
L ravel; micaceous; Volume of sand 10%
ine and 90% medium to coarse.
i o " 59GP[  POORLY GRADED GRAVEL WITH SAND:
—280 - éQ-OC Light orange brown; About 80% fine to |
L X . L) coarse gravel, subangular; 40% fine to A
N 5 0.0 coarse sand, subrounded; micaceous;
o - v 0.7 59 Volume of gravel 50% fine and 50%
v 7] A 00 coarse; Volume of sand 80% coarse
L 4 é o - ;d 20% fine.
—285 707 _ 0.0 -
I 707 = ‘?—o-o; ?OBtBtl).ES)/BOULDERS (from 284-285
7 - 2,29 eet bgs
77 g Y et -t
4 ; o S _-dc Directional Survey = 1
L 7 b4 ..
—~290 | 4-inch é . ; 3 0.0 N 0.069'% 4
- Low /] © o
Carbon 77y * é?‘(?c
SR £ SR
[ 707 00
295 " /] S 0 - g T
| 9 2 m :ooo
© ‘o le
7B’ * 00
2 2 o -
L 27 Sl
2 4 C.0 |
— 300 : —




FOSTER WHEELER ENVIRONMENTAL CORPORATION

PROJECT _Jet Propulsion Laboratory

LOCATION _W. Altadena Orive West of Florencita

GEOLOGIST L. Kreller

DRILLING CO _Lang Exploratory Orilling

DATE ({start/finish)

04/12/95 - 04/25/95

Monitoring Well 18

DRILLING METHOD _Aeverse Circulation Mud Rotary
SAMPLING METHOnD _Greb Sample from Shaker Screen

SURFACE ELEVATION {225.4

TOTAL DEPTH
APPROX.

(ft) 62
DEPTH TO WATER

(ft bgs) 230.0

Well
Completion

Sample
No.

Samples

{ppm)
Moisture

OVA

Odor
Breath Zn
Lithology

USCS Symbol

Lithologic Description
and Notes

ANNANRNANN

4-inch

Carbon
Blank

#16 Bentonite/#3 Sand mix {1:1) -—————l

I
w
—
o
[ ] ’
22 ANAANNANAANNANAANNRNRNNNRRARANNNNRY

sl
>

1 4-inch
2 Stainless
Steel
Screen,

- 0.010-inch
Slot Size

LT

NANNNNNNRNNANY

Bentonite/Sand mix

SC-518-01

0.0

0.0

0.0

0.0

[9)]
2

Z
o
0707000 cé) -0
2626°%6%6°%0°%6°%6°%6°%6°6°0 25!

0.0 o. . . . . . . . . . .
PAS A RS °no or\o ono Dr\o Dr\o 0{\0 ono or\o or\o D(\o Dr

BOULDER (from 301-305 feet bgs) tough ]
drilling, granitic cuttings. -

POORLY GRADED GRAVEL WITH SAND: 7]
Light orange brown; About 55% fine to |
coarse gravel, subangular; 40% fine to |
coarse sand, subrounded; trace
cobbles; micaceous; Volume of gravel 1
85% fine and 15% coarse; Volume of 4
sand 15% fine and 85% medium to
coarse.

COBBLES/BOULDERS ~ increased drill
chatter. -

Increase in fine grained sand; Volume of 7
sand 40% fine and 60% medium to coarse;
color change to reddish brown. J

0505

SM

SILTY SAND: Reddish brown; about 80%
fine to coarse sand, subrounded; 15%
non-plastic fines; 5% fine gravel, -
subrounded; micaceous; Volume of ]
sand 80% fine and 20% medium to
coarse.

POORLY GRADED GRAVEL WITH SAND: .
Light reddish brown; About 55% fine to |
coarse gravel, subangular to
subrounded; 45% fine to coarse sand, -
subrounded; micaceous; Volume of ]
gravel 85% fine and 15% coarse;

Volume of sand 15% fine and 85% ]
medium to coarse. .

SILTY SAND WITH GRAVEL: Reddish
brown; About 75% fine to coarse sand, ]
subrounded; 15% non-plastic fines; 10% -
fine gravel, subangular; micaceous;
Volume of sand 70% fine and 30%
medium to coarse. K

1 SM

GP
SM
GP

POORLY GRADED GRAVEL WITH SAND
SILTY SAND WITH GRAVEL: Reddish i

brown; About 75% fine to coarse sand,
subrounded; 15% non-plastic fines; 10% A
fine gravel, subangular; micaceous; -
Volume of sand 70% fine and 30%
medium to coarse.

POORLY GRADED GRAVEL WITH SAND: ]
Light reddish brown; About 80% fine {0 |
coarse gravel, subangular; 40% fine to
coarse sand, subrounded; trace 1
cobbles; micaceous; Volume of gravel |
80% fine and 20% coarse; Volume of
sand 20% fine and 80% medium to
coarse. .

I




FOSTER WHEELER ENVIRONMENTAL CORPORATION

Monitoring Well 18
PROJECT _Jet Propulsion Laboratory - "DRILLING METHoOD _Aeverse Circulstion Mud Ratar'y
LOCATION K. Altadena Drive West of Florencita  gaMPLING METHOD _Greb Sample from Shaker Screen
GEOLOGIST L. Kreller SURFACE ELEVATION _f225.4
DRILLING Co _Lang Explaratory Drilling TOTAL DEPTH 825 -
DATE (start/finish) 0412/95 - 04/25/95 _ ApPROX. DEPTH TO WATER (ft bgs) 230.0
= ANEEINE
2 ol5lel N 2 |g
Well Sample |Z|&i=| o5 3 |& Lithologic DESCPIDthﬂ
c Completion No. £ WiVl o & and Note
=~ ol <3 0] v |n
nNizl<s [ )
8 o o - g
_—"350 % 9 "r‘ OOO GP -
% ; O 'A.éc
7 . 00
; 0 269
L 4 Q0
—355 7 ooy .
I v G difc
o .
2
% ).0.0]
— 360 77 Y POORLY GRADED GRAVEL WITH SAND: = 7]
L % -0 Light reddish brown; About 80% fine to -
L 7 > o coarse grave! subangular to |
4 ; do-‘oc sugroundeg ?OA fmebtgl coarse sand,
© .o suorounde race co es; micaceous;
/ od | BT
oarse,; S e Tl
— 365 Z 0% 80% medium to coarse.
% 0,
f 0.0 Thin lens of fine grained sand from
7 965< 365-366 feet bgs.
7 = ey Interbedded GP + SM with Gravel from
—~370 = 0.0, |N .0 6% 365-371 feet bgs.
/ 2 E SM SILTY SAND: Dark reddish about 80%
é o 1 fine to coarse sand, subrounded; 20% 1
% 5 | non-piastic fines; micaceous; Voiume
7 ; 0 | ggasrasned 80% fine and 10% medium to
/] ™
—375 | 4-inch 7 * b
Low 2 2 B
S I B
/ -
% ; §
— 380 77 © As above except volume of sand is 80%
4 % #* fine and 20% medium to coarse
70 %
%2
(/]
Y7
Vi
385 77
4 % Color change to orange brown from
ZR7 386-388 feet bgs. .
4 ; Directional survey = 1.5°
- 390 7o oo | oo
7Y
ZYERY
7
“1 -
g
%
395 77
Y
7
7B’
/ .
%
400 - 0,
=/




FOSTER WHEELER ENVIRONMENTAL CORPORATION

Monitoring Well 18
PROJECT /et Propulsion Laboratory DRILLING METHOD Reverse Circulation Mud Rotary
LOCATION K. Altadena Orive Hest of Flarenata SAMPLING METHOD _6rab Sample from Shaker Screen
GEOLOGIST L. Kreller _ SURFACE ELEVATION _{225.4
DRILLING CO .Leng Exploratary Orilling TOTAL DEPTH (ft) 82 _
DATE (start/finisnh) 04/12/% - 04/25/95  AppROX. DEPTH TO WATER (ft bgs) 230.0
2 w|ElP N E
= Well e |218]3]s]<| 2 IS
ell Sample | S1&+]| 0 a Lithologic Description
c Completion No. 12| |2|R|a| £ |7 agnd Notes ©
a IR I el b4
a o @l i
o

— 400 e sy :

] SC-520-01 X 0.0, N -~ 2 1GP POCRLY GRADED GRAVEL WITH SAND:
2 B o°_4§)c G Reddish brown; About 55% fine to
7 7 = o coarse gravel subangular to

| % = 00 subrounded; 45% fine to coarse sand, |
g ; - 9. 59 subrounded: trace cobbles: micaceous;

- % = 00 Volume of gravel is 80% fing and 20%

L- 405 9 o S coarse; Volume of sand is 15% fine and |

; 2 00 85% medium to coarse.

] ] U‘g O C
" ; e '-0_?‘)

L [ o 00 ]

— 410 | g4-inch - 2 ‘g 0.0 N O.OQ(;o'OC -

r Low - -

Carbon 7 2 o © a9
Blank A m 9.0
‘N
— 415 ; 2 ) o .
0

' i "

" B .0.0)

[ B 00
-1 -1 O, 269

420 ZE S 00 Slow drilling ~ drill chatter. 1

I =t WA POORLY GRADED GRAVEL WITH SAND:

r N o O Light brown; About 60% fine to coarse ]

- =] ) ?ravel subangular to subrounded; 40% -
o 0 ine to coarse sand, subrounded;

5 o = @ 4G trace cobbies; micaceous; Volume of

—425 e S 2 a 0.0 ravel is 70% tine and 30% coarse;

ainch el © 0.7 54 Cglaurn;g of sand is 20% fine and 80%

- Stainless  |H—l" = 00

| gtegl ) et B & :?B%C

creen, oy oy .0

[ Q.010zinch |- “1$1sP| POGRLY GRADED SAND WITH SILT:

—430 | Slot Size  F4—ry 0.0, |NJ0.O ] g‘g Reddish brown; About 85% fine to
ot ] e coarse sand, subrounded: 10%
non-plastic tines: 5% fine ravel,

- - subrounded; micaceous; Volume of

- 1 sand is 80% fine and 20% medium to
B K coarse.

L N 12

435 >1Gp|  POORLY GRADED GRAVEL WITH SAND:

" 7 v “{— Y Light brown; About 80% fine to coarse 1
77 = 3P gravel subangular to subrounded; 40%

) %Y = 11 |1SM ine to coarse sand, subrounded;

‘ ; . * trace cobbles; micaceous; Volume of

- 4 = ravel is 70% fine and 30% coarse;

— 440 7 7 o ] olume of sand is 20% fine and 80%

i % ; % coarse. 1

5 : . POORLY GRADED SAND WITH SILT' Dark
L o 3 reddish brown,; About 85% fine to
7Y = 5k coarse sand, subrounded; 10% non-
Y
%Y 2 - plastic fines! 5% fine gravel,
-445 ) ; (= b subrounded; micaceous; partial =
4 it cementation; Volume of sand is 80%
7 4 c fine and 20% medium to coarse.
% ©
1 W © ]
1 1] by .
-450 —— 0.0] |Nj0.0F




FOSTER WHEELER ENVIRONMENTAL CORPORATION

Monitoring Well 18 , }
PROJECT _Jet Propulsion Laboratory DRILLING METHoD _Aeverse Circulation Mud Rotary '
LOCATION W. Altadena Orive West of Florencita  gaMpL ING METHOD _6rab Sample from Shaker Screen
ceoLogIsT L. Krelier . SURFACE ELEVATION {225.4 §
DRILLING Co .tang Exploratery Orilling TOTAL DEPTH (ft) 625 ; :
DATE (start/finisn) 0412/95 - 04/25/95  APPROX. DEPTH TO WATER (ft bgs) 2%0.0 |
E w|E|? NI |
- v a Sic o|& ) '
Well Sample |2 & olo|S 23 Lithologic DBescription !
a Sl ol? i
5 Completion No . £ o 8 o] . and Notes '
a © << o [+4] -: w '
2 C13IE & D e '
o ;
— 450 7 . -1 S S.E b
. 7/’ L[5
_ o : :
L I - ! «
% B
— 455 787 4 .
I 9 v
- | ®
L e b
L 460 2 -l POORLY GRADED SAND WITH SILT: Dark |
- % [ reddish brown; About 85% fine to 4
787 c coarse sand, subrounded; 10% non- |
1 -1t plastic fines; 5% fine gravel,
2 subrounded; micaceous; partial 1
L f e cementation; Volume of sand is 80%
L 465 ; . fine and 20% medium to coarse.
Vi e
L 7 )
L 2% al ]
I s AT ]
- 7 S 1t
—~ 470 2 = 0.0 |Nj0.0 - 1 =
i /] =
7 ° .
s SR &
—475 | 4-inch 7 £ 7
[ £ 2 2
arbon =
Blank 77 5
_ 15 ,
-~ 480 6 2 © 7]
i 1V * Color change ~ very dark red/brown and |
ﬂ 2 ! cemented (481-482 ft bgs) 1
% -
i V] ; 1t Color change to orange brown
- 485 7 2 §
- p
o
207 14 Directional Survey = 1.25° 1
2
I 77 ¢ POORLY GRADED SAND WITH SILT: Dark
— 490 % 0.0 N [0.0{-. orange brown; About 85% fine to ]
9 7z le coarse sand, subrounded; 0% non—
r 77 plastic fines; 5% fine gravel,
r /] subrounded; micaceous; Volume of
] - A sand is 85% fine and 15% medium to 1
I ? 4 : coarse. |
3
— 495 787 .
[ a7 .
Y
4
7/’ <
L 77N
IR 4 ]
500 —




FOSTER WHEELER ENVIRONMENTAL CORPORATION

Monitoring Well 18

PROJECT _Jet Propulsion Laboratory DRILLING METHOD Reverse Circulation Mud Rotary
LOCATION _H. Altadena Drive West of Florencita  gAMPLING METHOD _6reb Sample from Shaker Screen
GEOLOGIST L. Kreller __ SURFACE ELEVATION _{229.4

DRILLING CoO _Long Exploratory Orilling TOTAL DEPTH (ft) 8%

DATE (start/finish) 04/12/95 - 04/25/95  appRroX. DEPTH TO WATER (ft bgs) 230.0

Lithologic Description
and Notes

POORLY GRADED SAND WITH SILT:

Reddish brown; About 85% fine to
coarse sand, subrounded; 10% non-
plastic fines; 5% fine gravel,
subrounded; micaceous; Volume of
sand is 85% fine and 15% medium to
coarse.

POORLY GRADED SAND WITH GRAVEL:

Light reddish brown; About 70% fine to -
coarse sand, subrounded; 25% fine to |
coarse gravel; 5% non plastic fines;
micaceous; Volume of sand 40% fine

and 60% medium to coarse. .

E w|E » NS
— v Q St o] =3
Well Sample |Z3|&| 21 0|5 2 i
c Completion No. = IOl o]
2 8123|721 218
2 ol|l= @ 2N
=2
500 7 1) ] [sc-s0-02%[0.0 |N ISP
n ~ e
" 1
- ‘N |
—505 77 .
5 ; L
% !
4
510 2 f 0.0 N (0.0 :
L / .
)
| n |
515 7
L ; 4 3
%
4 b
L o = 3
520 7 ; =
i ZI7 g
/ / hw} .
2% 2 1
/ / [1+]
2Ry 3
L é - Je
520 | e —pre 8 »
Carbon j 9 =
Blank % o y
UV =
| iV @ .
% % o le
—530 77 © 0.0 |N[0.045
L ; ; by SP
77
2 .
2 2
L / 2
535 77 ;
4 -
[ 1 7 iE2
—540 7B It
- 7B '
707 !
%
| 17
"
- 545 407
- / ; \
77
17 |
550 z X 0.0, |N|0.0

POORLY GRADED SAND WITH SILT AND
GRAVEL: Reddish brown; about 60%

fine to coarse sand, subrounded; 10% ~
non- Flast:c fines; 30% fine to coarse |
gravel, subangular to subrounded; 10%
non plastic fines; micaceous; Volume of ]
sand 40% fine and 60% medium to -
coarse; Volume of gravel 80% fine and |
20% coarse.

Increase in gravel content

50% fine to coarse sand; 40% fine to
coarse gravel; 10% non plastic fines.




FOSTER WHEELER ENVIRONMENTAL CORPORATION

Monitoring Well 18
PROJECT _Jet Propulsion Lgﬂor‘atar‘y ‘ DRILLING METHOD Aeverse Circulgtion Mud Ratary
LOCATION H. Altadena Drive West of Florencits  gamMpLING METHOD _6rab Sample from Shaker Screen
GEOLOGIST L. Kreller SURFACE ELEVATION _f225.4
DRILLING CO _Léng Exploratory Orilling TOTAL DEPTH (ft) 8% -
DATE (start/finish) 0412/95 - 04/25/% _ ApPROX. DEPTH TO WATER (ft bgs) .230.0
& NERRSEE
= Well samote || 8|2| 55| 2|5
. ample | J(&{o| 0 - Lithologic Descripti
< Completion No. |g] |2|3|®al 2|? Shd Notes TPien
2 512187121218
© = i
g o m| 4D
o
— 560 7 g ]
7B 2 RS
7’ 3 Al ’
N E
i 7 E A
—555 707 2 i
1t
r o o t.
L 4
—560 S ]
L R I -1
39 e 3¢ T oGP POORLY GRADED GRAVEL WITH SILT A
= .0.0} SAND: Reddish brown; About 55% e 0
= ) to coarse gravel, subangular; 35% fine
| 3 0.0 to coarse sand, subrounded; 10% non
L 565 o 9. ~ 69 plastic fines; micaceous; Volume of
A= ) 00 gravel 70% fine and 30% coarse; -
L 4-inch o Y 5 0. 4 Volume of sand 30% fine and 70%
i Sraenss =l @ 00 medium to coarse.
1 Steel I amt— = SR )
PN = o9 :
.O10-i Y i O 54
570 Siot Size == 0.0 |N 0'059'?% 4
| B 3 6:) ]
L B © 59
A 00 :
L_575 SM SILTY SAND: Reddish brown; about 65%
i L 181 fine to medium sand, subrounded; 35% -
S low plastic fines; micaceous; Volume of
| ! sand 85% fine and 15% medium. ]
L 2 ' |
I Z Z 3 | Egﬁrglaset.in ffjne content totzo%
B , ~plastic fines; ne to co
580 2 g q sand; 5% fine gravel. I coarse
b g > h
7 % . -.|® ISP POORLY GRADED SAND WITH SILT AND
% = - GRAVEL: Red brown; about 75% fi
L % ; = “le S coarse sand, subrounded; 15% l?iﬁem
1585 | 4ineh - é = gravel, subanguiar to subrounded; 10%
i Lo 9 € A non plastic fines; micaceous; Volume of"
Low ; ° ) éggrsgox fine and 60% medium 1
Blank %Y g s ' |
4 o S '
i g g g o5]6P Directional Survey = 1
590 0. POORLY GRADED GRAVEL WITH SAND: |
| 7 2 2 0.0 N 0-09 .69 Light red brown; about 50% fine to
7 /) [ o0 coarse 3ravel, subangular to ]
L 7 7 < Q.7 44 subrounded; 45% fine to coarse sand,
| % % g b 00 subrounded; 5% non- plastic fines: 1
7 @ 0.+ 54 Volume of gravel 85% fine and 15%
L o5 ? _ g © 6% gg;r;}ee;dv%]u?e of sand 40% fine and -
- x 6 - v ium to coarse. .
. 77 o2
% SM|  SILTY SAND; Reddish brown;
I About 80% fine to medium sang, )
9 ﬁ 1 %?gégggﬁgd: 20% non-plastic fines;
| | . . |
600 2 -




TER
LER

E
NVIRONMENTA
RPOR
ATIO
N

PRO
LOCX?I:(T)N Jet Propulsi M
4 ion .
GEOLOGIST Altade Laborato onitori
0 1sT £ na Ori ry ‘ ing W
RILLING ._Kreller ve West of F ell 18
= rt/finish) opgfg}/ Orilling SAMPLISE METHOD v
‘- 12/95 SURFA METHO erse Ci
= - A . -
04/25/95 TOTA CE ELEVA D .brab Sampl culation M
a C ell X. ft : r St
g ompletio ~ DEPTH T) 625 reen
n S ol Bl o O WA
ampl vialb cl =B TER (
— 600 NO-EEEJLN 5|3 ft bgs) 200
L g 2o I 31E 200
|| 8 + o >
ni>{2 8 c 2} L3
L ? S ol= b + » ithologi
- 1 ] SC-521-01 L %) d No crinti
6 -0 > te pti
’_ 05 7 2 1 —E—O-O . s on
L ’ % T
% GCL . %& 555
I 7 ~3 M FOORLY GRAUE
; 4% 1SR to bReddiSh D GRAVE
—610 ] SM to oarse brown; L WITH
L % ’ no coarse gravel : About 5 QSILT )
] n—plast‘Sand , subang 0% fin AND
V] ie fine subro ular; e ]
i 7 ' POCRLY hes orounded 337 fine
i 707 [ @SgdisGhRéPOED SAND '
- / - . rSE s wWn; Ab wITH B
I 615 2 4 0.0 N G GP. SDL%Srhc figgg_, SUDr&‘jrﬁ 80% %InLT; .
7 0.0°. 4GM O““ded-’m‘,o% ﬂneded; 10%e to -
% A SILTY SAN Fnicsceous " non-
% CJ : fine to mD: Redd '
i ; o1 < non‘plas%dmm SaSh brown;
—620 2 2 40 POORL ic fiﬂes?gics”brbuar?f”t 80%
L ; o SANDZ\l{RGRADED aceous. ed: 20%
r 9 ] —_ d. 4 fine eddish GRAVE |
to bro LW
L f = ©. D §Ut>- rof,"afse \;Jn; Ab0u%TH ST
| ; - g 1 fi?ind' SUt?r%ed; Oa%vE-l' SUbaSO% AND
% 2 . 4 ﬁnES; mica unded: 1f|°ne to ngular t 1
—6 7 s qn fing and 4ceOUS" O o narse °
25 "’ 9 © o D 5% fine 0% coz Volume n-plasti
I 4-inch % © - and 15% cos me o aravel
Earo - @ Y {Soarse. e ! el 80% 1
r ps .
3 Blankon 7 é *
] % P Increa i
= 2 9 =2 VI coar se dril
. 630 ; 2 £ G 89_ sl%riesq;ﬁégghatter - beco )
77 E JR e T edd: ming m
2 ; 5 iy “°n-p|a'2%‘é'ufm gg:db;w”: - ore
r 2 / e 2,00 IR nes. micé’é’é"undé’éﬁo%
; ; * . e AND As RADED G aus. 20%
—63 77 0.0 .00 POOR AADED GRAVE 1
S 4 N lo.oh ORLY GRAD CWITH
A 4 0.o<'$c-\)" Pl Light red DED GRAVE STRFTE
2 % Cr <<GM Sub"g\?n ra"erjns:u%bou‘-t ‘g(]j:)IH SAND:
| R o RErenies 1 TR
/ coars Df 'r non— O Ccoa
— arse; av . arse .
640 7 7 cay e e s oSt e ]
] g POO . nd 20% fi 55% |
/] % A RLY G fine a
% % ND SILT.RADED 5 nd
4 ; As abov RAVEL WI
: 7 Feddis SAD T
—645 % Z co ish bro WITH
' 7’ psic ggnangugeoﬁf‘eggf; —
1 7 Subanguisr: Rprounded, fine to
L] s CeoUs" art|a“y grave, non-— )
[ 2 Color cemented;
- cha .
650 / 2 _f EﬂetCOmingncgoe to |ight red b
conten arser . rown.
4 1 E’%%%QT_‘G;ADED grained/decrease i
50% lght red GRAVE sein
gy 40% fine to dish broL WITH S
0.0 qv1iGP 0% fine to coarse wn: Ab 1T AND-
n lo.0eL-4CM 1% non~ 0 coarse gravel out
e ic fi g n .
ggiﬂ’f'e:ov ravel 70X micas“bmungd”é%rx )
T
coarse. 50% fine §nd




FOSTER WHEELER ENVIRONMENTAL CORPORATION

PROJECT _Jet Propulsion Laboratory

LOCATION _#. Altadens Drive West of Florencita

GEOLOGIST L. Kreller

DRILLING CO

Lang Exploratory Orilling

04/12/95 - 04/25/95

Monitoring Well 18

DRILLING METHOD Aeverse Circulation Mud Rotary

SAMPLING METHOD
SURFACE ELEVATION _225.4

TOTAL DEPTH

(ft)

Grab Sample from Shaker Screen

825

(ft bgs) £30.0

DATE (start/finish) APPHROX. DEPTH TO WATER
- —
* w|Elol S| &3
= vlal§| o|E '
c Well © | Sample |31 &|510l5] 313 Lithologic Description
g Completion No. = - @ g ©| - and Notes
p= .
8 dBEREEE
o
o
650 T -
- /Y JVjee .
4 o[ qGM
(1 f " 1
” ; . p ]
S ERY Pl IS SILTY SAND: Reddish brown; about 65%
— 655 . fine to coarse sand, subrounded: 25%
Y v = non-plastic fines; 10% fine gravel; ]
% micaceous; Volume of sand 80% fine
2 Z and 20% medium to coarse.
‘' ‘
& .C.\,- P POORLY GRADED GRAVEL WITH SILT AND
—-660 7 o 2P JGM|]  SAND: Light reddish brown; About A
L % 1 ™ > 1. 4 5Q% fine to coarse gravel, subangular; 4
7 hd .CD, 40% fine to coarse sand, subrounded; |
% % Py o1 10% non-plastic fines; micaceous,
%Y = R Volume of gravel 70% fine and 30% -
7 g : coarse; Volume of sand 50% fine and |
665 | 4-inch _ ; = SM 55% medium to coarse.
=i b © ]
(ngrlbon 7 2 gILTY SAND WITH GRAVEL: Reddish ]
© rown; 1
Blank * 3 1vE about 65% fine to coarse sand
] gVv]GE subrounded; 20% non- plastic fines; |
7 o qGM 15% fine gravel, subrounded; 1
570 % 0.0 | N [o.0kkA=y micaceous; Volume of sand 30% fine |
7 7 : . SM and 70% medium to coarse.
% 4
7% v Increased drill chatter
% POORLY GRADED GRAVEL WITH SILT AND
X - SAND: Light reddish brown; About 1
L 575 B ] 5Q% fine to coarse gravel, subangular; |
- : 40% fine to coarse sand, subrounded;
10% non-plastic fines; micaceous; ]
Volume of gravel B0% fine and 20% .
N < coarse; Volume of sand 30% fine and
3 3 } 70% coarse.
680 R S SILTY SAND: Reddish brown; -
N “aviGe] about 75% fine to medium sand,
B St £ X '<GM subrounded; 25% non-plastic fines;
.. » ° “dn partially cemented, micaceous; Volume -
R b & A 0 of sand 85% fine and 15% medium to |
b — (‘P) CJ ] coarse. B
R e iR
~685 R i B2 8 O 1y POORLY GRADED GRAVEL WITH SILT ANG-
aminch A= S 4\ SAND: Light reddish brown; About ]
& ”T‘CI % #* .5 50% fine to coarse gravel, subangular; |
Staml ess ) Mt d- 9 40% fine to coarse-sand, subrounded;
ee 3 10% non-piastic fines; micaceous; 1
Sgeen. b= b %% Volume of gravel 80X fing and 20%
: . I o 0 g coarse; Volume of san % fin
~690 | Siot Size  pH—" 0.0, |N0.0]4 70% coarse.
2 ' POORLY GRADED SAND WITH SILT AND
GRAVEL: Reddish brown; About 607% ]
R v 14 fine to coarse sand, subrounded; 30%
- fine to coarse gravel, subrounded; 1
695 - Z micaceous; Volume of sand 50% fine |
5 - 11 and 50% medium to coarse; Volume of
7 I = gravel 90% fine and 10% coarse. i
N & !
/7 | £ » ]
2 k=
—700 2 ]
< g



FOSTER WHEELER ENVIRONMENTAL CORPORATION
Monitoring Well 18

PROJECT et Propulsion Laboratory DRILLING METHOD _Reverse Circulation Mud Rotary

LOCATION . Altadena Orive West of Florencita  gaMPLING METHOD _6rab Sample from Shaker Screen
GEOLOGIST L. Kreller __ SURFACE ELEVATION f225.4
DRILLING CO _L&ng Exploratory Orilling TOTAL DEPTH (ft) 829

DATE (start/finish) 04/12/95 - 04/25/95  ApPROX. DEPTH TO WATER (ft bgs) 230.0

-~
¥ 0| E » S| 5|8
- Welil Sample 218135l 215 Lithologic Descripti
ell. Elolo i i iption
c Completion No. |g| |2|8]w] 2|7 ahd Notes -
2 ol<ig ol w [0
) wn> = )l o~ 10O
& o al o |
>
— 700 7 K |sC-521-02{x]0.0 N SM SILTY SAND: Reddish brown; about 70%
- % — fine to medium sand, subrounded; 25%
non-plastic fines; 5% fine gravel;
| ; micaceous; Volume of sand 70% tine
and 30% medium.
L 7 ; |
—705 % Increase in fines; 65% fine to medium
F 2 sand; 35% non-plastic fines.
- 2
% ]
- / -
—'710 4._inch * / 00 N 0.0 -
- léowb 1
arbon
Blank 7 V]
L 1 3
715 2 i
L 9 %
2
2 —_
L ; =
— 720 ; -~ -
i s g
- % o
L 7 §
] 2
725 7 = i
L % >
2 =
= =
% £
X 7z ; g As ab(lnvet_ex?_ept 85% sand and 15%
230 % f @ 0.0 N lo.dl non-plastic fines. ]
L =
4-inch /
oW 2
3 Carbon
! End Cap /
35 / i
L / ‘ |
As above except 60% sand and 40%
- non-plastic fines.
740 POORLY GRADED SAND WITH GRAVEL
r AND SILT: Orange brown; About
L 75% fine to coarse sand; 15% fine to
X - [t ISE coarse gravel ; 10% non-plastic fines; |
. 4 19M (some weathered bedrock that is
- “le blue-gray to black); trace cobbles.
745 ]
i POORLY GRADED SAND WITH GRAVEL:
- 1 Orange brown; About 75% fine to
coarse sand, subrounded; 20% coarse -
- gravel, subangular to subrounded; 5%
- 7 TSP non-plastic fines.
750 4 —— 0.0 INJo > .




FOSTER WHEELER ENVIRONMENTAL CORPORATION
Monitoring Well 18

PROJECT _Jet Propulsion Laboratory DRILLING METHOD _fleverse Circulation Mud FRotary
LOCATION . Altadena Orive West of Florencita  gaAMPLING METHOD _0rdb Sample from Shaker Screen
GEOLOGIST L. Kreller __ SURFACE ELEVATION _1225.4

ORILLING Co Long Exploratory Drilling TOTAL DEPTH (ft) 62

DATE (start/finish) 04/12/95 - 04/25/95  AppROX. DEPTH TO WATER (ft bgs) £30.0

{ppm)
Moisture

Well Sample

‘ Lithologic Description
Completiaon No.

and Notes

Samples
Odor
Breath Zn
Lithology
USCS Symbol

OVA

POORLY GRADED SAND WITH GRAVEL
L AND SILT: Orange brown; about 70%
e fine to coarsé sand; 20% fine to
' coarse gravel; 10% non-plastic fines;
finer sand is partially cemented.

7

AR

1iSM SILTY SAND: Orange brown;
L1 About 75% fine to medium sand,
, {{SM subrounded; 25% non-plastic fines;

micaceous; Yolume of sand 80% fine
and 20% medium to coarse.

Orange brown; About 80% fine to
coarse sand, subrounded; 20% non-
plastic fines; 20% fine to coarse
gravel, subrounded.

DO

SM \ SILTY SAND WITH GRAVEL: ]

SILTY SAND: Orange brown;

L 770 0.00 (NJ0.OT [T About 75% fine Yo medium sand, N
L |+ Isp] subrounded; 25% non-plastic fines;
11 |sm micaceous.
p
As above except 80% sand and 20%
* non-plastic fines.

POQRLY GRADED SAND WITH SILT: .
Orange brown; About 85% fine to
coarse sand, subrounded to rounded;
10% non-plastic fines; 5% fine gravel,
subrounded.

SM

VR

=
=

SM

il SILTY SAND: Qran?e brown; _1
b SM About 65% fine to medium sand,

1 subrounded; 30% non-plastic fines; 5% 1
Pt fine gravel. ]

POORLY GRADED SAND WITH GRAVEL
AND SILT: Orange brown; about 70% ]
fine to coarsé sand, soft to; 20% fine -
to coarse gravel, subrounded; 10%
non-plastic fines. 1

? SILTY SAND: Orange brown;

About 70% fine to medium sand, ]
subrounded; 30% non-plastic fines.

0.0 N 10.0 7

As above except 60% sand; 40%
P non—plastic fines; trace gravels.

#16 Bentonite/#3 Sand mix (1:1)

AMMMIMDIMMMMMMNN




FOSTER WHEELER ENVIRONMENTAL CORPORATION
Monitoring Well 18

PROJECT _Jet Propulsion Laboratory DRILLING METHop _Aeverse Circulation Mud Rotary
LOCATION _H. Altadena Orive West of Florencita  gaAMPLING METHOD _6rab Sample from Shaker Screen
GEOLOGIST L. Kreller _ SURFACE ELEVATION f225.4

DRILLING CO _Léng Exploratory Orilling TOTAL DEPTH (ft) &

DATE (start/finish) 04/12/95 - 04/25/95  AppPROX. DEPTH TO WATER (ft bgs) £30.0

:‘E wiE » NI E
- A= =1 R OIE . A .
Well Sample [g1Ei+|o|51 3 |& Lithologic Description
£ Completion No. £ wloigl & and Notes
+ o|l<|gi®le| B |»
2 0> cl =0
2 o G| B
s}
800 % sC-524-01[xjo.0| |N KIEY ]
/ ]
605 / ' ]
3 / = As above except 75% sand; 25%
F < non-plastic fines. 1
L / g B
— 810 2 0.0 N |0.0f _.
o (32
L X
/ ©
" / = As above except 55% sand; 45% -
—815 / k] non-plastic fines. .
L 5 <
o]
/ :
— 820 % 0.0 | N 0.0 -
—825 Total Depth of Borehole = 825 ft bgs
—830 .
—B835 B
— 840 7]
—845 N
]
—850 .




Summary Casing Installation log

Well No. MW-18
Job No. 650

Clienl Foster UWheeler Environmental Corp.
Site JPL ‘
Project Description grounduater 1nvestigation

Well Information

Reference Datum ground surface

Elevalion of Datum 0.00 ft. i3] obove
Position of MP Casing Top above / below Datum 116 ft. helow datum
Position of MP Casing Bottom Below Datum 718.14 {t. belou datum

Well Description MP38 uith MP55 top section '

Other References

Log Information

Designed By 2. Lacsseq Date Meay 4 1395
Approved By L. Keellec Date (je¥ 30 1aas
Checked By _©. Meeccer Date _May R, (1445
Computer File No. I'ii8 Date Thu May 04 15:19:52 1$55

Sketch of Wellhead Completion
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Summary Casing Inst. Log Date: Tue Jun 06 12:22:17 1995 Page: 1
Job No. 650 Foster Wheeler Environmental Corp. Well No. MW-18
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WELL MW-19

BORING LOG AND WELL COMPLETION DIAGRAM
WESTBAY MP CASING INSTALLATION LOG

EJPL\OU1&3_RIFLYSHEETS.DOC



WELL CONSTRUCTION LOG

* WELL NUMBER: MW-19

WELL TYPE: Deep Multiport Groundwater Monitoring Well

SURFACE ELEV (ft. above MSL): 1143.68

CASING ELEYV (ft. above MSL): 1143.20

DRILLING SUMMARY
Traffic Box Locking Monument Cover DATE COMPLETED: 2/8/95 to 2/28/95
‘ Ground Surface DRILLING COMPANY: Lang Exploratory Drilling
Concrete 4 ft. DRILLING RIG TYPE: Mud Rotary
Conductor TOTAL DEPTH DRILLED: 588 ft.
Casing 50 ft.
CONSTRUCTION DETAILS
Borehole
BOREHOLE DIAMETER: 15.75in.
Grout (CONDUCTOR CASING)
Screen Backfit JCONDUCTOR CASING DIAMETER: 14 in.
Casing Interval Interval
CONDUCTOR CASING LENGTH: 50 ft.
237 ft.
240 ft. BOREHOLE DIAMETER: 9.875in.
250 ft.
Screen 258 ft. TOTAL WELL DEPTH: 542 ft.
306 ft. BLANK CASING TYPE: Low Carbon Steel
310 ft.
Filter Pack ——pu 320 ft. BLANK CASING DIAMETER: 4 inch
| 326 ft.
: TOTAL BLANK CASING LENGTH: 492 ft.
387 ft.
390 ft. SCREEN TYPE: Stainless Steel
Seal 400 ft.
404 ft SCREEN SLOT SIZE: 0.010 inch
436 ft. INDIVIDUAL SCREEN LENGTH: 1ot
442 .
452 ft. SUMP LENGTH: 40 .
456 ft.
PROTECTIVE CASING STICKUP: None
488 ft. .
492 ft. GROUT MATERIAL: Voiclay Grout
502 1.
Sump 509 ft. SEAL MATERIAL: 1:1 Bentonite & Sand mix
542 ft. (BOC)
588 . (TD) FILTER MATERIAL: #2 Sand
COMMENTS:

Lisharedieveryoneyjpi2\borelog\asbuilts\westbay.xis




FOSTER WHEELER ENVIRONMENTAL CORPORATION

Monitoring Well 18

PROJECT /et Propulsion Laboratory

LOCATION _Mindsor Reservoir on Arrayo Blvd.

GEOLOGIST Y. Aichards/C. Kreller

DRILLING co _Lang Exploratory Drilling

DRILLING METHOD _Reverse Circulation Mud Rotary
SAMPLING METHOD _Grab Sample from Shaker Screen

SURFACE ELEVATION _{142.9
(ft) 548

TOTAL DEPTH

DEPTH TO WATER (ft bgs) 166.95

DATE (start/finish) 02/08/95 - 02/26/95  APPROX.
fa |
- — C > 10
S | N
< dEEAREE
Well Sample |3|&|+=iol5| 3 |& Lithologic Description
5 Completion No . £ w 8 ©| and Notes
<}’ : n
g 52 18|28
- o
—0 Traffic . SP| POORLY GRADED SAND WITH SILT AND
r Box 4 3. SM GRAVEL: Dark brown; 85% fine to medium 1
L Wy v sand, 10% non-plastic fines; 5% fine |
| v 7 o gravel, subangular to subrounded; )
;_A-% 75 11 some roots present.
—5 % < 14 Color change to light brown; coarse
- e 7% gravel, cobbles and boulders increase. 1
I & SR % ap Cobble zone, max. size =1 foot .
- N 77 5 . SAND WITH GRAVEL, COBBLES AND 7
3 Ve o o BOULDERS: Light brown; 75% fine to 1
10 1 /C-i o.ol oI Nlool coarse sand; 20% fine to coarse N
7 <) . A gravel, subangular to subrounded; 5%
t e < T non-plastic fines; difficult to auger :
i & Z-’;:,, due to boulders; trace boulders.
¥ B 1
i " N
- s 5 -
15 e 7% Hard drilling; Grave! % increasing to
- o] AN approximately 30%; 65% fine to coarse A
L o 2 3N sand, 30% coarse gravel, subangular to
.;-_: /:—;. subrounded; 5% non-plastic fines.
I < o . ]
i 707 I o ]
—20 Y f';:g © 0 0.0/ B |NJ0.0 - - | SAND WITH GRAVEL AND COBBLES: Light ]
L 9 7E7 Y S tan; 60% fine to coarse sand; 30% fine -
L & % I to coarse <?ravel. subangular to
Y g R = subrounded; 5% non-plastic fines, 5%
" Y] < Is ?stoilgmﬁc%; cobbles, 99% 3-5 inches,
L ? A ,__— % 5— ] S. b
£ 4 N ]

25 -inch— 1'% A A -
_F l%wmch v 7% %E Very coarse zone from 22-23 feet below -
| Carbon L /;'--,’; ‘g.s ground surface. ]
! Gonguctorizbd PR o8 POORLY GRADED SAND WITH GRAVEL, |

sing 7 ] :. COBBLES AND BOULDERS: Light tan;
3 Yol 7% > o 60% fine to coarse sand; 30% fine to
30 v 7 ] 0.0} D [N J0.O] "+ .coarse gravel, sub- angular to -
! N RN 3% Tl subrounded; 5% non-plastic fines; 8%
Y Uy ©3 bg volume of cobbles and boulders,
- Vi #A -5 inches, -12 inches; tr
(R 98% 3-5 inches, 1% 5-12 inches; trace 1

L A f*i-,{ boulders >12 inches. :
— 35 & 251 Cobble zone .
- S 7B
- ) 75 , 1
1 7 % POORLY GRADED SAND WITH GRAVEL
H X %7 3 DRy AND COBBLES: Light brown to tan; 7
L 40 . B /Y figi o.ololNlog 60% fine to coarse sand; 30% fine to

4-inch Y] 7% : I S coarse 8ravel, subangular to
+ oW W /Q,i s subrounded; 5% non-plastic fines; 5%
L Carbon  [X A->] by volume of cobbles and boulders, -

Blank Yo 7 % 98% 3-5 inches, 1% 5-12 inches; trace |
I Ve 7 oo boulders; dry.
i A 77 % ]
45 W /fi Cobbles size increasing, 5-12 inch
- N ;5‘_; cobbles now comprise 5% of matrix.
[ ¥ 7E7 % - SILTY SAND: Reddish brown; About 80% |
- o o . fine sand; 20% non-piastic fines; trace
A 5 78 3 h‘ 5 gravel; slightly moist. .
50 < <3 i = -




FOSTER WHEELER ENVIRONMENTAL CORPORATION

Monitoring Well 19
PROJCCT et Propulsion Laborator i ;
LOCATION _Windsor Heservoir on Ar};‘oyo Blvd ORILLING METHOD ZRATef ocs Sl o toy
A O e FraTler . SAMPLING METHOD _6rab Sample from Shaker Screen
- _ SURFACE ELEVATION _{142.9
DAILLING CO _Lang Exploratory Orilling TOTAL DEPTH (ft) 968
DATE (start/finish) 02/08/95 - 02/26/95  app ]
ROX. DEPTH TO WATER (ft bgs) _{66.95
:: —
> ~l [ > |0
- Well s A EEREEE
— .
< Compiation aNmOple a2+ s rrl R o Lithologic Description
- £
5 El |~|O ol and Notes
o n|>g il 8
o m| 1|
)
—50
X |Sc<478-01l x| oY
| 7 SC-476-011X 0.0 D | N '0"2) GP POORLY GRADED GRAVEL WITH SAND:
—_— Y Light brown; about 85% fine to coarse 1
4 / ’,doo gravel, subangular to subrounded; 15% -
— 4 5 O rfnedlqm to coarse sand; littie or no
. % % '.0% ines; trace cobbles.
7 0, - ,q
| % RY:
/ 0. '_'o‘(
00 Increased drill chatter; i i
‘ Qséc Cobbles and trace bouiders.
:"60 g ; ooaoc
727 A
/ c o
7Y 20
. /A 0. 5
2 :
55 7 ; OO‘?C
- O
787 o 34
A
‘N X
L 70 g 2 6
- 3 0.0 | N 0.0 58]
| ] .0 A
7 / ] ? C?C s above
2 2 8 é?'gc
L s 5 (130.0
— 4-inch rdl” 2 o5
: Low 7 € 29
L Carbon 2 t SI : Medi
Carbe 4 = SM LTY SAND: Medium brown; 80% fine to
10 8 - SobTounaeds 204 non-plast
i 1 ; D° n - N H -
= / 4 ;o,% = \ U on-plastic fines;
7 S 0.~ 59
I 7 o POORLY GRADED GRAVE :
77 2 Add Light reddish brown; 0% Tae
- ;ab %
2 o% to coarse gravel, suboaurt\g-{x?; ftlcraua:sub—
i g ; g rounded; 30% fine to coarse sand,
I -6 subrounded; little or no fines; trace
. OO_‘QC cobbles.
/ -
L 4 ©.0
L
A 77 P|SM SILTY SAND: Light reddish b ; 757
[ 2 fine to coars% sand, lssubar[\on’{gir7(?)'6
[ 7 subrounded; 20% non- plastic fines;
] 2 g <5% fine gravel, subangular.
I a0 ¢ 7 0.0 N [0.02
2 ; b 0% GP E_OORLY GRADED GRAVEL WITH SAND:
[ g 7 6. - ight reddish brown; about 70% fine
. 4 g o8 to coarse 8ravel, subangular to sub-
; 7P A Oc rounded; 30% fine to coarse sand,
| . 4 _.o.oo subrounded; little or no fines.
- 7087 0+ .
] _ 4 A Drilling Mud Parameters:
% :0.0) Mud Weight = 8.8 1bs/qal
- % % '600 Viscosity = 35 seconds
- % & A >0 Sand Content = 1.25% -
% 0 , ‘
100 1 o .‘Qc gré(r:]reeased drill chatter; cobble/boulder




FOSTER
WHEEL
ER ENVIRONMENTAL CORPO
RATION

_Monitoring Well 18

PROJECT £t A
ropulsion
POt Laborator
sor Reservol :
GEOLOGIS ] Ve el
T Y. Rich e SaveLT
DRILLING CO Langagjsj/c- Kreller = SAMPLIzg EETHOD G Sl .
T SAMPLIN ELEJ?? Grab Sample from SZaZUd Rotary
e D er Screen
PTH (ft) 5%

/ . R
X
.
( b

D
c Well olEl P S °
0 C ; & >
o ompletion SaNmple slal5|c N é
3 . |8 |5l3 Sl S| Li
- el=lg|? o 5 ithologic Descri
100 3=l &3 § S Notes Ption
s g 7B R Y TR P 3
5C-476-0:
. ; 2 X10.0 N N
4 : 00|57
- 105 % o5
\ . )00 ]
[ 4 55|
4 % ° ‘?C
_ 0
110 4 0%
_ / 0] ]
2 0.0 00 |
I 77 " O.O%éc A
4 0.0 s ab
—115 o] ™
L ¥’ 2 o 1?‘ ;
o‘o )l
© .69 _
L 2 69’ oc
- 120 2 T o
I /7 E o4 ]
i )7 g 00 —
L % = 52
I % 2 28 "
/ / o Drillin,
125 | 4 7/ g o) Wi = B8 sy
L 4-inch 4 o Q o d Viscosily = = 8.8 Ibs/gal ]
I Low il e =Y e ot 2585 ]
glarbon % = A O nt = 2.5%
A ank 7Y 2 o lsPp P
_ = 5 OORLY
7 S ) ! GRADED S .
— 130 2 ci gé'fc o If:‘lgérl‘rtsree_s,’é“sh brév’frrmj; xéthRAVEL: ]
] 787 s % S e Yty Smanauiar o e to
S ; 7 s 0.0 © .69 POOR - SO% fhe gravel SUE’lélt?l_gura -
10 o |nlocod] | Do oo T -
i ~ - o coar T about 70% fi :
! oarse
o 4 oo | mi e g W -
i 2 7 -0 Incre ;
7’ 00 Increase in coarse-grai
L 2 © 69 me%ito coarse Subangralnecj materigl: 85% |
f um t u|a y 851‘
/B . e £ Corer angular gravel; 16% - ]
o 7 7 NS aril ehatier  (irace copbies. ]
_ % ncreased drill ch cobbies).
7BR7 ' Easier drill stter
L ; 2 grain Size,mg - noticeable de ;
- 2 4 ] STLTY : crease in
% f - A to cgé\g& Light reddish b .
e ; e sP nOﬂ—plaseﬁgafnd' S.Ubrt)undégwngS% ]
I 707 non-plastic finés; 5% fine gr £
| n avel,
% POORLY GR
_ 0 brown: ADED SAND: Li -
. i Sroun ABSur 038 e focigiie
o N gravel, subangﬁ'bf, ounded; 5% fin sand,
% micaceous. ar; trace tines; & ]
0.0 N
0.0




FOSTER WHEELER ENVIRONMENTAL CORPORATION

GEOLOGIST

. Monitoring Well 19

PROJECT _Jet Propulsion Laboratory

LOCATION _Windsor Reservoir on Arroyo Blvd.

V. Richards/C. Kreller

DRILLING Co _Lang Exploratory Orilling

02/08/95 - 02/28/95

DRILLING METHoD _Aeverse Circulation Mud Rotary
SAMPLING METHoOD _Grab Sample from Shaker Screen

SURFACE ELEVATION _{142.9
TOTAL DEPTH (ft) 986 -
APPROX. DEPTH TO WATER (ft bgs) _{66.95 _

DATE (start/finish)
et w|E|Q NN |
= olalS| . o | € :
Well Sample [R|&I&|o|lS51 2 1S Lithologic Description
< Completion No . e WIDI | & and Notes
by cia| TPl e B n
o nl=2 Cl A O
B o @ |9
B 150 T ARER B
Increase in particle size 1
i 787 1
155 7 ~29GP|  POORLY GRADED GRAVEL WITH SAND:
r % V9 lom Light reddish brown; about 70% fine ]
- 2 oS to coarse gravel, subangular; 30% .
| ‘0'0|GP medium to coarse sand, subrounded;
0. . little or no fines.
- 160 A SILTY GRAVEL WITH SAND: 50% fine -
| 9 8 to coarse gravel, subangular to ]
% 0.0 subrounded; 30% fine to coarse sand;
r V] Qoa'c 20% low plastic fines. 1
L 0.0 J
| 7 .69 POCRLY GRADED GRAVEL WITH SAND, _
0.0 COBBLES AND BOULBERS: Brown; about
— 165 0.7 59 50% fine to coarse gravel, subanguiar
L 00 to subrounded; 35% medium to coarse -
0 sand, subangular;trace fine sand, 5% |
i i 6% non-plastic Tines; 10% by volume of
- Y cobbles and boulders, 80% 3~5 inches, -
L ’:E: '6% 10% >5 inches. ]
L 170 5 0.0, |N[0.00 9 _ U 7
L = 00 Abundant mafic cuttings mixed with
] = " 44 lighter quartzofeldspathic rich material.
L % a .00 >50% Cobbles and boulders.
F 5 O‘E) Abundant augen gneissic material, mafic, -
~175 | 4-inch 4 © © 5 angular to subangular. i
- 7 2 >
3 Low S 9.0
Carbon ] 2 BTN ]
| Blank % E .00} j
L 0. 5 A
i 7 £ IV olGM SILTY GRAVEL WITH SAND: 50% fine
—180 % ° 5 to coarse gravel, subangular to B
L 9 3] 100{GP subrounded; 30% fine to coarse sand; -
A % > 0. ;4 20% low plastic fines. )
0
I O.'_"?C POORLY GRADED GRAVEL WITH SAND,
- 1] 00 COBBLES AND BOULDERS: Brown; 1
L 185 % o - d about 80% fine to coarse gravel, =~
] Y subangular to subrounded; 35% medium
I Y to coarse sand, trace fing sand, .
- G subangular; 5% non-plastic fines; 10%
0.0 b6 volume of cobbles and boulders,
r 0.7 49 90% 3-5 inches, 10% >5 inches.
o OO -
— 190 0.0, |N 0-0(.3‘0’"sc Abundant mafic-rich ?_rave_ls and coarse |
3 - Oc sand materials; formation rich in granites, -
| 9 ; '6% granodiorites, and gneisses. .
L é SEPG Drill through a boulder of augen ?neiss -
L /] 00 80% of the cuttings gravel, angular to
195 7 4 o "5 subanguiar, mostly mafic cuttings.
:_ 4 00()< Hard drilling - probably a boulder j
L
r R i
L ; ; 0. -jfc 1
00 ]
r /) 0. 49 .
—200 -




FOSTER WHEELER ENVIRONMENTAL CORPORATION

Monitoring Well 19
PROJECT _Jet Propulsion Laboratory DRILLING METHOD _Aeverse Circulation Mud Rotary
LOCATION _Windsor Reservoir on Arroyo Blvd. SAMPLING METHOD _6rab Semple from Shaker Screen
GEOLOGIST V. Richards/C. Kreller SURFACE ELEVATION /429
DRILLING co _Lang Explorstory Orilling TOTAL DEPTH (ft) 568 .
DATE (start/finish) 02/08/95 - 02/28/95  AppROX. DEPTH TO WATER (ft bgs) {66.95 _
~—
> olgle| |S] &8
- Well Sample 'Eél 2156 g % 5>; Lithologic Description
< Completion No. £ o 8 o] = and Notes
2 31218712518
@ o1 |al 2 lo
o
>
200 ZIR7 T |sc-a78=0fxo.o| |[N| [T5dGP ]
% ] ©0
0
3 ; 4 0. fc
L " 00
—205 707 A .
| 7 JV_.?“ GM SILTY GRAVEL WITH SAND: 50% fine
# SR to medium gravel, subangular; 35% fine
3 ; 0 Q to coarse sand, subangular to .
% J__\?‘ subrounded; 15% non-plastic fines;
] SR 100% by volume of cobbies and
- 77 ) ' boulders 3-5 inches.
—210 77 0.0] |N 0.0 -9 .
L 77 AN
] = 0:,'?
/ ] P ‘
2 = <
1 ° 'Q
| 4 O D'AG
~215 % = KA -
L % ; » A
4 =3 ¥ SM SILTY SAND: Reddish brown; 70% fine
i V] 5 3 to medium sand, subrounded; 30% low
2 - | plastic fines; trace gravel; micaceous.
L 220 /B S -
[ 4 p
L % 5
L % o
s >
o
L L
22 - . S
S | 4-inch * Y SILTY SAND; Brown with reddish brown
- Low % matrix; 70% fine to medium sand,
L Carbon 4 subangular; 25% low plastic fines; 5%
| Btank ; fine gravel, subangular.
I f 2 . Gravel content increasing
—230 7B’ 0.0 | N [0.0V.94BM| “TETLTY GRAVEL WITH SAND: 50% fine
- % NN to coarse gravel. subangular to ]
; Ny subrounded; 30% fine to coarse sand,
‘60 GP subangular; 20% low plastic fines; 100%
% b -'Qc by volume of cobbles and bouiders 1
5 7 e 3-5 inches. -
035 " ; o oc
| 7 -6 POCRLY GRADED GRAVEL WITH SAND,
% ) 00 COBBLES AND BOULDERS: Brown with
4 K - 0.+ ;4 reddish brown matrix; About 60% fine -
00 to coarse gravel, subangular to -
0. 44 subrounded; 35% fine to coarse sand,
3 ‘00 subanguiar; 5% non-plastic fines; 10X
240 6 - bé volume of cobbles and boulders, -
L = '6% 980% 3-5 inches, 10% >5 inches.
= o o
| ) X 3 0.0
© 0. 59
" Z 00
—245 | 4-inch = § 69 i
r Stainless : 00
Steel 1 K <. 9
Screen, SM SILTY SAND WITH GRAVEL: Reddish |
0.010-inch — brown; About 55% fine to coarse sand,
L Slot Size ?uba{\gular; 25% low ﬁ)lastbm fmc'as; %g% 4
ine to coarse gravel, subangular N
—250 0.0 N[00 sbrounded. - O 9




FOSTER WHEELER ENVIRONMENTAL CORPORATION

Monitoring Well 19

PROJECT /et Propulsion Laboratory ORILLING METHOD _Reverse Circulation Mud Rotary
LOCATION _Mindsor Reservoir on Arroyo Blvd. SAMPLING METHOD _Grat Sample from Shaker Screen
GEOLOGIST V. Richards/C. /(/‘E‘]]El‘. ‘ SURFACE ELEVATION _{142.9

DRILLING CO _Léng Exploratory Orilling TOTAL DEPTH (ft) 9%

DATE (start/finish) 02/08/95 - 02/28/95  APPROX. DEPTH TO WATER (ft bgs) _{66.95

(ppm)
Moisture

Lithologic Descriptiaon

Well Sample
No . and Notes

Completion

Samples
Odor
Breath Zn
Lithology
USCS Symbol

OVA

—275 | 4-inch *

Gravel ¥ increasing, now about 40-45%
of matrix. 1

As Above ]

SILTY SAND WITH GRAVEL: Reddish
brown; About 80% fine to coarse sand, 1
subangular; 25% low piastic fines; 15%
fine to coarse gravel, subangular to
subrounded.

(1}
£

#2/16 Sand —]
%% %%

w)

X

!

l
>«
[+

0. 0. 0.
PO A2 %2

b

SM

SILTY GRAVEL WITH SAND: 50% fine
to coarse é;ravel, subangular to
subrounded; 30X fine to coarse sand, -
subangular; 20% low plastic fines; 100% |
by volume of cobbles and boulders
3-5 inches. 1

POORLY GRADED GRAVEL WITH ’SAND,
COBBLES AND BOULDERS:
About 55% fine to coarse gravel. 1

SILTY GRAVEL WITH SAND: Reddish
brown; 50% gravel, subangular to ]
subrounded; 30% fine to Coarse sand; —
20% low piastic fines; 80% of gravel
<0.75 inches.
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SILTY SAND WITH GRAVEL: About 55%
fine to coarse sand, subangular; 30%
low plastic fines; 15% fine to coarse
gravel, subangular to subrounded. .
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Carbon SM

Biank Clay-rich seam, medium plasticity. 1

SILTY GRAVEL WITH SAND: Reddish
brown, 50% fine to coarse gravel,
subangular; 30% fine to coarse sand, -
angular; 20% low plastic fines; 90% of
gravel <0.75 inch.
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POORLY GRADED GRAVEL WITH SAND:
About 50% fine to coarse gravel; 40% 1
gine to coarse sand; 5% non—plastic

ines.

SILTY GRAVEL WITH SAND: Reddish
brown; 50% fine to coarse gravel, .
subangular; 30% fine to coarse sand, |
angular; 20% low plastic fines; 80% of

=Y \ gravel <0.75 inch. N
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#16 Bentonite/#3 Sand mix {1:1)
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: SILTY SAND: Reddish brown; 70% fine .
to medium (trace coarse) sand; 35%
- low plastic fines; 5% fine gravel.
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V' 71GM SILTY GRAVEL WITH SAND: Reddish i
PR brown; 50% fine to coarse gravel,

oS subangular to subrounded; 30% fine to
9_0 coarse sand, subangular; 20% low .
P 7. plastic fines; 90% gravel <0.75 inch.
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FOSTER WHEELER ENVIRONMENTAL CORPORATION

Monitoring Well 18

PROJECT _Jet Propulsion Laboratory DRILLING METHOD _fAeverse Circulation Mud Rotary
LOCATION _Windsor Reservoir on Arroyo Blvd. SAMPLING METHOD _0réb Sample from Shaker Screen
GEOLOGIST _V. Richards/C. Kreller SURFACE ELEVATION _{1142.9

DRILLING CO Long £xplaratory Drilling TOTAL DEPTH (ft) 588

DATE (start/finish) 02/08/95 - 02/26/95  AppROX. DEPTH TO WATER (ft bgs) _166.95

r wlE|? N| &5
— Ll Q 3 Q e
Well Sample 3| E{2|8|S 3 la Lithologic Bescription
= Completion No. = WiBl gl = and Notes
a ] oG Cle| ¥ 1w
o -] 0nl|> = Cl o~ O
2 = o o) 4 g
— 300 o s
7 2sc-480-01xl0.0 (N [V olGM .
9 5 i LR As above ‘
% o V.o
] s .-y 4
5 % Py RS
V] 2 0
— 305 f g V' 24 -
s 4 [ %f__ 8 v R
5 o516P POORLY GRADED GRAVEL WITH SAND:
r - o gy About 55% fine to coarse gravel, 1
- © ) subangular to subrounded; 35% fine to -
L by 0.0 coarseé sand, subangular to
- - ©. 69 subrounded; 5% non—plastic fines; 5%
310 o o 3 0.0 N[C.0y0q 9ranxt:c cobbles; Volume of gravel 70%
L g :-_ SRR ine and 30% coarse; Volume of sand
| —F. 00 80% medium to coarse and 10% fine.
i 8 © .69
0.0 Drilling Mud Parameters;
g 318 R 2 0. 54 ng Weight % 48.7Ibs/ga/ 1
L. . @ 0 iscosity = 34 seconds -
I drinch ® o % Sand Lontent = 20%
Stainless | © o
Steel B 3 < 0.0
I 8%1%8—?51% == g ©. 59 Increased dril chatter: increase in
| Siot Size :::._—'::: SM \ ggardsgrsg.rame material, possibly |
— 320 - g © SILTY SAND: Reddish brown; 55% fine -
L % to medium sand, subangular to _
B =] subrounded; 35X low plastic fines; 10%
I fine gravel, subangular to subrounded;
L Volume of sand 60% fine and 40%
X X medium to coarse; Yolume of gravel
i 100% fine.
— 325 i B N
L 5 B -y
L 7 )
[ 7 V.o SILTY GRAVEL WITH SAND: About 50
330 7N 0.0 |njoop 3™ Fne °0%
- ; noQ to coarse gravel, subangular to .
— 0'.0 subrounded; 30% fine to coarse sand, |
g
4 = ?'gg subangular; 20% low plastic fines
I 7 x Do Drifing Mud Parameters:
] S PR Mud Weight = 8.7 Ibs/gal
335 9 o AN Viscosity = 34 seconds -
L % s ) i\ Sand Content = 1.5% ]
»
% - ‘ SILTY SAND: Reddish brown: 60% fine
/]
% 3* Vo to coarse sand, subangular; 30% iow
I 7 > BV - Y4GM plastic fines; 10% fine gravel,
I [}
/ % = 1.9 subangular to subrounded. B
— 340 4 ; g 0o
: 7 2 MIE SILTY GRAVEL WITH SAND: Reddish
7 ; @ LN brown; 50% .
% w D g fine to coarse gravel, subangular to
% B ) by subrounded; 30% fine to coarse sand,
L % * TN subangular to subrounded; 20% low 1
% Q ngul
345 g :Df'vv plastic fines =
b O .
4 0o
- 0o,
- n NG ]
! % ; 0;‘c
— 350 < 0.0 N |0.0—= .




FOSTER WHEELER ENVIRONMENTAL CORPORATION

Monitoring Well 18
PROJECT et Propulsion Laboratory DRILLING METHOD Reverse Circulation Mud Rotary
LOCATION _Hindsor Reservoir on Arroyo Blvd. SAMPLING METHOD _6rab Sample from Shaker Screen
GEOLOGIST Y. Aichards/C. Kr‘e]]er‘. - SURFACE ELEVATION _{142.9
DRILLING CO _Léng Exploratory Orilling TOTAL DEPTH (ft) 968 -
DATE (start/finish) 02/08/95 - 02/26/95  aApppoX. DEPTH TO WATER (ft bgs) f66.%
— :
hl 0|E| ¢ | o2
— (R e) 3l Q = ) .
Well Sample |3|&|=|o|S] 5 |la Lithologic Description
5 Completion NOo. = o 8 o] C and Notes
] < [CR RN )
a ni>2 .| = lo
o o= )
3 @ J|D
— 350 T SM SILTY- SAND: Reddish brown; 85% fine
r ; to medium sand, subangular to 1
L 7 7 subrounded; 35% low plastic_fines: -
5 2R micaceogus; Volume of sand 60% fine
) and 40% medium to coarse
L 7 | .
- 2
355 77 | SILTY GRAVEL WITH SAND: Reddish
b . own; o, -
L 7 , fine to coarse gravel, subangular to
| _ subrounded; 30% fine to coarse sand, |
% V9 GM subangular to subrounded; 20% low
F % TR plastic fines; Volume of gravel 95% 1
350 4 % ~Q fine and 5% coarse; Volume of sand
i 7 v :\)-_¢c 10% fine and 20% medium to coarse. |
A 7 L T
7 = SM Driling Mud Parameters. |
r = g Mud Weight = 8.7 Ibs/gal ]
| ’ : T S thnient T -
—365 E ' - .
RN
i 2 0o SILTY SAND: Reddish brown; 65% fine |
L © SRS\ to medium sand, subangular to 1
7 @ RN subrounded; 35% low plastic_fines;
I ? M By micaceous; Volume of sand 60% fine
- ; ; 3 b and 40% medium to coarse 1
—370 4 = 0.0 N 0.0 M =
L < \)- - SILTY GRAVEL WITH SAND: Reddish .
7 4 2 :D-{;S brown; About 50% fine to coarse
F Ui % S RYQ gravel, subangular to subrounded; 30% 1
A o Do ine to coarse sand, subangular to |
i % 7 © P subrounded; 20% low plastiC fines; |
% 4 por My Volume of gravel 85% fine and 5%
—375 | 4-inch . N coarse; Volume of sand 60% fine and |
| Low 9 2 pap 40% medium to coarse. ]
L Carbon 2 AN
Biank 77 Vo SILTY SAND: As Above
77 A -
I 77 0o SILTY GRAVEL WITH SAND: Reddish
— 380 % % P 3 brown; About 50% fine to coarse T
L ] % LG ?ravel, subangular to subrounded; 30% -
| A % SM ine to coarse sand, subangular to
; ; subrounded; 20% low plastic fines;
- 7 Volume of gravel 85% fine and 5% ]
L coarse; Volume of sand 60% fine and
%2 40% medium to coarse.
385 7 > . _
A 4 4 ;_¢¢;GM ]
L 707 —x- 2
I HEY SILTY SAND: As Above
"60‘ GP POORLY GRADED GRAVEL WITH SANDO:
o 2 2.0] About 50% fine to coarse gravel, 1
330 0.0 N [0.0[7¢ subangular to subrounded; 30% fine to
i — C.0 coarse sand, subangular to.
— o ©. . 59 subrounded; 20% non-plastic fines;
e 00 Volume of gravel 70% Tine and 30% 1
| . 0] v"'JGM \ 28§/rsc%;a¥§eume of sand 80% fine and
L © ASRE ¢ ) 1
RN
—395 | 4-inch - § D) SILTY GRAVEL WITH SAND: Reddish
i Stainl .9 brown; About 50% fine to coarse :
tainless b Y X
Steel RN ?ravel. subanguiar to subrounded; 30% |
Screen —F S ine to coarse sand, subangular to
0.010-inch Y g subrounded; 20% low plastic fines; 1
] Siot Size — RN Volume of gravel 70% fine and 308 |
L 400 i %%r%%a\rlsoeume of sand 60% fine and |




FOSTER WHEELER ENVIRONMENTAL CORPORATION

Monitoring Well 18
PROJECT _Jet Propulsion Laparator'y DRILLING METHOD _Reverse Circulation Mud Rotsry
LOCATION _Windsor Reservoir on Arroyo Blvd. SAMPLING METHOD Grab Sample from Shaker Screen
GEOLOGIST V. Aichards/C. K/‘EJ]ef‘. ' SURFACE ELEVATION _{142.9
DRILLING CO .Long Exploratory Drilling TOTAL DEPTH (ft) 988 i
DATE (start/finish) 02/08/95 - 02/28/95  ApPROX. DEPTH TO WATER (ft bgs) 166.95
:: —~l [ ool - ) g
s wle| P Nl 0|9
— Ll 5] e o | & . . . .
Well Sample |Z|&|(+=|8|5| 3 |& Lithologic Description
S Completion Na. = 218w £ ' and Notes
@<t ol + |
g 71312 |&|Z 13
>
400 [l T Ystescoi[xpd |n| ol )
r B A ] P <. Drilling Mud Parameters:
- 2 © D 9 Mud weight = 8.7 ibs/gal
I V74 Viscosity = 36 seconds i
L - 7 _E‘ & N Sand Content = 1.5%
- 405 7 2 ' i -
r 2 T Directional Survey = 1
L 7 V- ,
7 RS 1
410 ; ool | n oo 8t Orill chatter — possible cobble/boulder 7
41 7 : AN Color dark reddish brown from 411-413 |
I % z»-'?t feet bgs.
4 RN
- a4 = 52
—415 7B = N -
% 3 <
I v 2 = ) I
N Increase drill chatter - increase in
ﬂ 4 2 ) coarse grained component; Volume of
% ; © b ¢ gravel 50% fine and 50% coarse; Volume
7 o LN ggbsglrécé 50% fine and 50% coarse; trace
— 420 (A * v : -
77 3 ’Og Predominantly coarse grained material
g 7 g B Drilling Mud Parameters;
; = TR Mud Weight = 8.7 Ibs/gal
L % % S m Viscosify = 36 seconds
495 v o SM Sand Content = 1.5%
I~ 4-inch * Y © . 7
I Low * SILTY GRAVEL WITH SAND: Reddish
gfgr?k"” % 2 brown; About 80% fine to coarse 1
% 4 ?_ravel, subangular to subrounded; 25%
o 1 ine to coarse sand, subangular to |
' 77 subrounded; 15% low plastic fines; ]
— 430 /] 0.0] |N[o.0ff + trace cobbles; Volume of gravel 75%
A ; ! coarse and 25% fine; Volume of sand
% 2 | 75% coarse and 25% fine to medium.
s 7 * STLTY SAND; Reddish brown; ]
| (] About 55% fine to medium sand; 45% |
9 low plastic fines; some interbedded
— 435 77 | silty material (ML?) present.
r - h
: 3 Material appears interbedded fine and ]
b | 9 coarse gramned silty sand. 4
F Interbedded very fine grained material T
- 440 AT {ML) and coarse grained SM. .
- : : ° R Driling Mud Parameters:
L] @ PR\ Mud Weight = 8.0 Ibs/gal .
c o || G e -
J— & R = ]
r 4-inch . N 0o
L i .9 SILTY GRAVEL WITH SAND: About 55%
| 445 g%gg}less * PR fine to coarse gravel, subangular to |
Screen Q subrounded; 30% fine to coarse sand,
0.010—inch | V. 9 suban ulat:rct?nsubr?unded; Lsgﬁe 7
i == T non-plastic fines; trace cobbles;
Stot Size  |l—" RSN volume of gravel 80% i-2 inches and
r B e 1 9 20% 2-3 inches; Volume of sand 50%
L 450 (- : 0.0 N [0.0= fine and 50% medium to coarse. -




FOSTER WHEELER ENVIRONMENTAL CORPORATION
Monitoring Well 18 _
PROJECT _Jet Propulsion Laboratory DRILLING METHoOD _Aeverse Circulation Mud Rotary

LOCATION _¥indsor Reservoir on Arroyo BIvd. SAMPLING METHOD _Grab Sample from Shaker Screen
GEOLOGIST Richards/C. /(I‘é‘]]&’/‘. 4 SURFACE ELEVATION {142.9
DRILLING Co _Lang Exploratory Orilling TOTAL DEPTH (ft) 988

DATE (start/finish) _02/08/95 - 02/26/95  AppROX. DEPTH TO WATER (ft bgs) _166.95

—
— — cl >|o
< oI5l N g2
wWell Sample (22| ojolS| 212 Lithologic Description
c Completion No. |8 |o|Blel 219 ahd Notes &
4 1O
o ol<ig wf v [0
o 13|= & 215
Q
o
— 450 ' —.ro— 5\} - ?‘ = _
4-inch 1) it B < "< Drilling Mud Parameters: ]
3 Stainless  fif—. @ D Q Mud Weight = 8.9 Ibs/gal
L Steel 0 VA Viscosity = 39 seconds
Screen, - - @ R Sand Content = 2.5%
- 0.010-inch }: % 3 ~Q .
- 455 | Slot Size [z} |1 * pj.?‘ .
~ 7BZ 7S ;
7 VK> !
P ]
I 7 ) -§ Drill chatter ]
_ g ORA ‘
460 4 FT3[SM]SILTY SAND
V. ojeml  SILTY GRAVEL WITH SAND: Reddish
- PR brown; About 55% fine to coarse 1
L ~.Q ravel, subangular to subrounded; 30% -
A 2 ,0.'-7: mg to %o%rsgzand, su’ba?gu}ar to
. subrounded; 15% non-plastic fines;
— 465 7 7 QOQ trace cobbles; Volumepof_ gravel 80% -
L % o~ L9 1-2 inches and 20% 2-3 inches; Volume .
| 2 = J-VQ' gg;rasned 80% fine and 40% medium to
L x D o ’ |
2R € P
i © Q) 4
L 470 2 s 00 N o0 7] 4
L 0] PR
7 © AR SILTY SAND; Reddish brown;
r * .0-_0 About 65% fine to coarse sand, ]
L ; 3 PR subrounded to subangular; 30% non—-
| 4 Z PRMAN plastic fines; trace gravel; Velume of
] S R)gv sand 65% fine and 35% medium to
—475 | 4~inch 9 . = ng coarse. -
- Low o Y 5
L Carbon 1 @ 0',? SILTY GRAVEL WITH SAND: Reddish
Blank © ’jqp-‘ brown; About 55% fine to coarse
- 7 f * ?ravel, subangular to subrounded; 30% 1
L ] % SM ine to coarse sand, subangular to ]
; ; subrounded; 15% non-plastic fines;
— 480 77 VRARY trace cobbles; Volume of gravel 80%
L 2 3¢-$ -2 inches and 20% 2-3 inches; Volume 4
| 9 0 Q of sand 60% finé and 40% medium to
Vi Vo coarse.
- V] b Y ]
L 2 R i
] 0 -‘,S Material becoming finer grained — Volume
~ 485 AL\ of sand 80% fine and 20% medium to
L N coarse; Volume of gravel 95% 0.75-1 inch
| % V) and 5% 2-3 inches.
[ % Pl / PCGORLY GRADED GRAVEL WITH SILT AND
——{— ~ep SAlt\lD: Aé)out (5102[5 g%igf(avetl, subangular 7
L : Rel o0 subrounded; 40% Tine to coarse .
490 RS 0.0 N 10.0° Sc sand, subangular to subrounded; 10%
o Rl . “b oo non-plastic fines; Volume of sand 60%
- o - fine and 40% medium to coarse; ]
o 0% Volume of gravel 100% fine and trace
c . coarse.
L —io] - 5] \SLe -
05! oAl
L o 0. -
@ o Bc SILTY GRAVEL WITH SAND: Reddish
495 | 4-inch - 3 00 brown; About 50% fine to coarse
L Stainless J— EN ?ravel, subangular to subrounded; 35% -
I Steel — V. 7 JGM ine to medium sand, subangular to
Screen, Ju— RN subrounded; 15% non-plastic fines,
" 0.010~inch 3 D S trace cobbles; Volume of gravel 50% 1
i Siot Size — Y- 94 coarse and 50% fine; Volume of sand -
500 x - <] 60% fine and 40% medium to coarse. |
—t




FOSTER WHEELER ENVIRONMENTAL CORPORATIO
Monitoring Well 18 '

PROJECT Jf—’t' Propulsion LBPOPBfOPY DRILLING METHOD Reverse Circulation Mud Rotary
LOCATION _Windsor Reservoir on Arroyo Blvd. SAMPLING METHOD _6reb Sample from Shaker Screen
GEOLOGIST V. Aichards/L. Kreller SURFACE ELEVATION {142.9
DRILLING CO Lang Exploratory Orilling TOTAL DEPTH (ft) 9% .
DATE (start/finish) 02/08/95 - 02/26/95  AppROX. DEPTH TO WATER (ft bgs) 166.95
z ol2lel |S| 5|8
- Well Sample = 83 sl< S5 Lithologic D ipti
5 Completion NO . S - 213 ® E o ° oagnlciC Noets<—:‘csPlptlon
a Bl a TR K
a 3= |8 0|2
D
—500 ~——T- e _ . L
I . — SC-581-02(X 0.0 N VAR Increase in non-plastic fines to 20%; 55%7]
4-inch 5 B —_—r P fine to coarse ?ravel; 25% fine to coarse -
Stainless R et AN sand; Volume of gravel 50% fine and 50%
i Steel 2 R coarse; Volume of sand 50% fine and 50% |
8%'1%%. h - - {,'3 qu medium to coarse. E
r .010-inch 0 :
- Siot Size B B3 © VY7
I 505 | S b -
:: ..: By . Q
B -7
R RN
- 00 F ~
510 / 0.0, N0 F i
I 7 S
7 ) %]

7 RUN |
| % CJ\) %% g%\)]%LY GRADED GRAVEL WITH SILT AND ]
- 515 9 ©.1 4 About 55% fine to coarse gravel, 4
A ; -CD subangular to subrounded; 35% fine to

% QL coarsé sand, subangular; 10% iow )

; K26 \ plastic fines.

T
L 2 0 -§ SILTY GRAVEL WITH SAND: Reddish ]
P 7 Mg brown; About 50% fine to coarse

g NN ?rave!, subangular to subrounded; 30%
L % Do ine to medium sand, subangular to .

; -,(-7.; subrounded; 20% non-plastic fines.

¢ AN
' | E 2
'”‘525 fg\quh - ; Z Q§ Increase in coarse-grained material -

7 b Y 55% gravel; 35% sand; 10-15% low plastic

g'aarbkon » ° VCQ fines.
n % S ]

% ] /.9
I 2 - J,<7§ Drill chatter — trace cobbles and
—530 ; ; % 0.0 N 0_0’04..4.6‘ boulders. ]
- /I S

] s V2

1] = :'(7‘

i 4 @ B

4 0 g
—~535 f 4 b Y _
| / B s :Q

L] \):a

/] ASRE

/] N

Y B
7 0
i 7 R4
707 T
— 9540 ; A Stow drilling ~ drill bit i
] 7 ; p,.vt ow drilling rifl bit is worn down
N T
l‘_‘o‘:nCh B 05
| Carbon T, BR Decomposed Bedrock: Gray; low plastic |
End Cap b fine matrix with sand and gravel material
—545 + 4 composed of granodiorite; majority of =~
_ / +++_* gre%vritcr&]atena exhibits relic fabric of the |
H + .
+ 4
: // K& _
—550 L 0.0 |NJ0.0F—= -




FOSTER WHEELER ENVIRONMENTAL CORPORATION
~ Monitoring Well 18

PROJECT &t Frapulsign Laboratory DRILLING METHoD _Peverse Circulation Mud Rotary
LOCATION _Hindsor Reservoir on Arrayo Blvd. SAMPLING METHoD _Grab Semple from Shaker Screen
GEOLOGIST _V. Aichards/C. Kreller SURFACE ELEVATION {{42.9

DRILLING Co Ltang Exploretory Orilling TOTAL DEPTH (ft) 988

DATE (start/finish) 02/08/95 - 02/26/95  APPROX. DEPTH TO WATER (ft bgs) {66.95

{(ppm)

Moisture

Lithologic Description

Well Sample
No. and Notes

Completion

Samples
Odar
Breath Zn
Lithology
USCS Symbol

OVA

I
o
+
L
o
Py

0.0 N 10.0), + 7]

+++-| BEDROCK: Well indurated granodiorite

LMMHIHIMIMIDIDSISDSYSOYSWSSWS

Total Depth of Borehole = 588 ftbgs |

v

600 .




Summary Casing Installation Log

Well No. MW-18
Job No. WB&H0O

Client Jet Propulsion Laboratory
Site JPL
Project Description Grounduater Investigation

Well Informaton

Reference Datum ground surface

Elevation of Datum 0.00 ft.

Position of MP Casing Top above / below Datum (.08 ft. above datum
Position of MP Casing Bottom Below Datum 530.14 ft. belou datum

Well Description MP38 in 4-inch steel

Other References Installed March 29,30, 1995
Packers inflatec March 30, 19395
MP5S riser to 227 ft

Iog Informaton

Designed By __D LARSSEV Date _MARCH 2 1995

Approved By M ZicHARDS Date _NAeen 29 (595

Checked By _K5ceomowe U icHALDS Date _fAgcn 29 1iis”

Computer File No. 650MU19 Date Thu Mar 30 22:40:59 18985

Sketch of Wellhead Completion

- I
B4 -° . 24" sQuaRE
O.S‘:L B " © SUAFACE VAULT

7y

o

)

(4" STERC

B'-‘ 5’:':6;
G4 THREAGCED STEEC
MP 55 CASIVG #73




Legend for Casing Installation

Log

Well No. MWU-19
Job No. WB&S0O

MP Log Description Quantity] MP log Description Quantity
=1 MP3B END CAP 002 .
0223 —_— MP38 REBULAR COUPLING 0s3
...... : 0221
MP38 -CASING 10 FT. 040
0225F10 —‘_ HP38 MEASUREMENT PORT 015
------ . 0222
Mo i hP38 CASING 2 FT. 010 _e_ MP38 PUMPING PORT 005
0225F02 0224
G D MP38 PACKER STIFFENED 015
0237F05 '
[ l 1P38 CASING 5 FT. 008
""" D225F05
—@ MAGNETIC COLLAR 005
Geo 1 Back Fill Well Casing
S,
MILD STEEL PIPE

= STAINLESS STEEL SCREEN




Summary MP Casing I_Dg Date: Fr1 Apr 28 08:52:58 1935 Page: 1
Job No. WB&50 Jet Propulsion Laboratory Well No. MW-19

Scale Hp Scale Mp Scale Mp Scale MP
Feet Log Feet Log Feet Log Feet “Log

300

0 —— 7 100 —- 200 -- —--
- - - T
= = z = 38
- . - 2 -
10 = 110 = 210 == |, 310 = 37<—>
—_— - 2 -— -
- 72 - ¢ _E_ _:_ :g
- - - s
20 - [ 120 =- 220 == | 320 =- ||
= = - - [34]
= |7 = — __|j 4pss -Ne
30 - | 130 =- 230 =-_|*8 330 -
- = e = T = |7
- |7 - - |8 -
- - = =[]
40 == [ 140 - 240 =- |7 <,,> 340 o= P
= ||ee B = g P
= = .t I o S
50 == || ] 150 =- 250 =- | 350 -
- = 58 - - 28
= || | gl -
- - Z 44 - —
60 =- || | 160 =- 260 == |® 350 =-
. = |Is? - poy 27
- e - - | -
70 == ] 170 - 270 =- [ ] 7 -
- - - 56 - - 26
:_ .} 66 Z z 42 z
80 =~ o 180 =- 280 =- | | 3z0 ==L |*®
- - 55 - -
- - - " R
90 =- | | 190 - 290 =~ [ | 330 =- 23@
- z 54 = -z :g:
S = I =
100 —- ! 200 -- 300 -- 400 —-
; 53 33|
:6.3__ S K N~ L R




Summary MP Casing Log Date: Fr1 Apr 28 08:52:58 1995 Page: 2
Job No. WB&50 Jet Propulsion Laboratory Well No. MW-19

Scale Hp Scale MP Scale MP Scale . Mp
Feet Log Feet Log Feet Log Feet Log

400 =-- 500 -~ 600 ~-- 700 --
- 3 S NE = -
410 =- 510 =- T 610 —- 710 =-
= | S
420 =- [ | 520 =- [ 620 - 720 -
= s - = -
i == ! i -
430 =17, 530 - [ 630 - 730 Z-
=T - - -
-z 16 Z - z
440 =- :Q 540 =- 640 - 740 -
450 == |,, 550 —- 650 - 750 =-

|
N
[0
o

560 660

460

)

Prrdt b reterntbrpvetveee bt

770

670

|
|

470 . 570

Prebvreeberrebyyer oy

Pt brrra ety by b

B E
= s = = -
480 =-| | 580 =- 680 —- 780 -—-
Nl - - -
- 7 - =T -
430 -- 530 -- 690 —- 790 --
- ¢ . - =
500 -- g 600 -~ 700 =- 800 -~




WELL MW-20

BORING LOG AND WELL COMPLETION DIAGRAM
WESTBAY MP CASING INSTALLATION LOG

EAJPL\OU1&3_RIFLYSHEETS.DOC



WELL CONSTRUCTION LOG

WELL NUMBER: MW-20

WELL TYPE: Deep Multiport Groundwater Monitoring Well

SURFACE ELEV (ft. above MSL): 1165.51

CASING ELEV (ft. above MSL): 1164.89

DRILLING SUMMARY

Traffic Box Locking Monument Cover DATE COMPLETED: 3/6/95 to 3/28/95
‘ Ground Surface DRILLING COMPANY: Lang Exploratory Drilling
Concrete 4 ft. DRILLING RIG TYPE: Mud Rotary
Conductor TOTAL DEPTH DRILLED: 1008 ft.
Casing 50 ft.
CONSTRUCTION DETAILS
Borehole
BOREHOLE DIAMETER: 15.75in.
Grout (CONDUCTOR CASING)
Screen Backfill |CONDUCTOR CASING DIAMETER: 14 in.
Casing Interval Interval
CONDUCTOR CASING LENGTH: 50 fi.
222 ft.
228 ft. BOREHOLE DIAMETER: 9.875in.
238 ft
Screen / 246 ft. TOTAL WELL DEPTH: 948 ft.
383 f. BLANK CASING TYPE: Low Carbon Steel
388 ft
Filter Pack ———p» 398 ft. BLANK CASING DIAMETER: 4inch
406 ft.
TOTAL BLANK CASING LENGTH: 898 ft.
554 ft.
558 ft. SCREEN TYPE: Stainless Steel
Seal 568 ft.
573 ft. SCREEN SLOT SIZE: 0.010 inch
693 ft. INDIVIDUAL SCREEN LENGTH: 10 ft.
698 ft.
708 ft. SUMP LENGTH: 40 ft.
7186 ft.
PROTECTIVE CASING STICKUP: None
887 1
898 ft. GROUT MATERIAL: Volclay Grout
| 908 tt.
Sump 915 ft. SEAL MATERIAL: 1:1 Bentonite & Sand mix
948 ft. (BOC)
1008 f. (TD) FILTER MATERIAL: #2 Sand

COMMENTS:




FOSTER WHEELER ENVIRONMENTAL CORPORATION

Monitoring Well 20

DRILLING CO _Lang Exploratory Orilling TOTAL DEPTH

PROJECT /et Propulsion Laboratory DRILLING METHOD _Reverse Circulation Mud Rotary
LOCATION _Corner aof Mountain View § Lincoln SAMPLING METHOD _Grab Sample from Shaker Screen

GEOLOGIST L. Kreller SURFACE ELEVATION _{165.1

(ft) 1008

DATE (start/finish) 03/06/95 - 03/28/95  AppROX. DEPTH TO WATER (ft bgs) _187.0

(ft)
(bpm)
Moisture

Well Sample
Completion No.

Samples
Odor
Breath Zn
Lithology

Depth
OVA

Lithologic Description
and Notes

2|l uscs symbol

555

NNNNNNY

R R g
WINIVININDI VTN

<A (0.0] S [ N 0.0

0.0 S| N 0.0

T T T T T T T T T T T T T T A Y
RN U N NS AN N S NG AN U N N AN SN LS A SN X S
Y
2

N

>

Vo>
inch casing

Volclay Grout inside 14-inch casing

~29 | t4-inch
g Low
Carbon
Conductor
Casing

>
V2

— 30 0.0} S | N [0.0]

Concrete outside 14—

NANNN
SONNNNNNS

VINVINVINVIND

ASPHALT - Pavement (0.5 feet thick)

SILTY SAND: Reddish brown; 85% fine
to medium sand, subangular to
subrounded; 15% non-plastic fines;
trace coarse gravel; micaceous;
slightly moist; no odor.

Increase in grain size - fine to coarse
sand, subangular to subrounded 5% fine
gravel.

Appearance of weathered coarse
gravel.

—35

ANZNOA
PNV

ATXNDIN DN ZN ZA TN TN IR DN
VNI VIY

EA LA
VNV NSV

NN
NN
2

SAND WITH SILT: Reddish brown;

85% fine to coarse sand, subrounded; 1

10% non-plastic fines; 5% fine to

coarse gravel, subrounded, max. size |

= 3-5 inches; micaceous; slightly
moist; no odor.

0.0 S | N 0.0f~

40 -|5P

T T T
.'g>.'n’>ﬁ.'? LA
BNV

Ta AT R AT A AR A A BA DR AT A DA DA A DA D ATE A SN A AL A > A

NN

—45 4-inch

Carbon
Blank

REROMOINT) B
SOVNNNNNNNY

.
NNSISNNSNNARNNNRANNNNNY

I AR AN LR
DMIVIVINVIVIVIV

—50

POCRLY GRADED SAND WITH GRAVEL:
Reddish brown; About 70% fine to
coarse sand; subrounded; 20% fine to
coarse gravel, subrounded, max. size
= 3-5 inches; 5% non-plastic fines; 5%
cgbbws;nncaceous:shghuy moist; no
odor.

Increase in max. size to 6—8 inches.

Boulder/caobble zone

1

A




FOSTER WHEELER ENVIRONMENTAL CORPORATION

Monitoring Well 20 _
PROJECT et Propulsion Labaratory DRILLING METHoOD _Aeverse Circulation Mud Rotary
L OCATION Cocrne/’: ojt; Mountain View & Lincoln SAMPLING METHOD Gr'af S;mple from Shaker Screen
GEQLOGIST L. Areller SURFACE ELEVATION _{65.1
DRILLING co _Lang Exploratory Orilling TOTAL DEPTH (ft) _1008 -
DATE (start/finish) 03/06/95 - 03/26/95 _ appRoX. DEPTH TO WATER (ft bgs) {87.0
o w|El? S| & E
= Well sanpie | 2183 sl<| 2 | &
ell ample | 212 o0| o 7 Lithologic DBescription
g Completion No. | & s w2 2 Sho Notes -
Q © o (3} .::
38 P13|= & 03
>
:‘50 ; % & |sc-486-01x 0.0 S | N 0.0+ ]sP ]
.‘0"6” GP POORLY GRADED GRAVEL WITH SAND:
L Y Reddish brown; About 50% fine to
f .4 coarse gravel, subangular to sub-
r % 0.0 rounded, max. size = 5-8 inches; 45% 1
55 ; 3 59 fine to coarse sand, subangular to -
L 4 0 subrounded; 5% non-plastic fines;
77 0.5 micaceous, no odor.
% 0] Increase drill chatter
V] Y
50 o ;'(?c
% 00 60% fine to coarse gravel; subangular |
- 0 o to subrounded; 40% fine to coarse, 1
4 '6?) subangular to subrounded; trace
% S -~ fines.
i 17 o
s 4 7 oé%c ]
4 . O j-o'C
1 4 5 20
= .0
70 ¢ S 0.0 [N[0.0y 0% -
3 E (e éC
~ Ko
ZE o .
5 :0.0] Oriing Mud Parameters: |
75 . -/ © "6 Mud weight: 8.5 Ibs/gal; |
4-inch * = 0.0 Viscosity: 34 seconds;
o 'Co‘#bon 7 5 o’édc Sand content: 0.15% in 1
L 3 < : -
Blank ; f ] o fc
i 77 > o
- 80 77 3 00 .
L g 2 B 0. - 4
7NN . 90
7B/ MY
/ .29
A s
85 4 0 .
i % © .69
% 00
7 0. 44 ' T
% 00 POORLY GRADED GRAVEL WITH SAND: |
| % SN Reddish brown; About 55% fine to
4 Y coarse gravel; subrounded to sub-
L-90 0.0 N 0.0L; ~'Qc angular, max. size = 5-8 inches; 45% -
! % ~ .o finé to coarse sand, subangular to
] . .
00 subrounded; trace non-plastic fines;
” . 0.7 69 micaceous; no odor; Volume of gravel
7 00 50% >0.75 inches and 50% 3-4 inches; 4
X .49 Volume of sand 80% medium to coarse |
; 7 ‘00 and 20% fine.
-85 é IO ','D'C T
A 00
2 0%
‘nn o
I /] Ko/
100 < — 2 ’




FOSTER WHEELER ENVIRONMENTAL CORPORATION

Monitoring Well 20
Jet Propulsion ] ' —
Sgg:?% Come,fyof ;Duitiii)raéil;/y& — DRILLING METHoD _Reverse Lirculation Mud Rotary
Loc N Loer ol incoln SAMPLING METHOD _Grab Sample from Shaker Screen
LoGIST L. SURFACE ELEVATION _{165.1
DRILLING CO _Léng Exploratory Drilling TOTAL DEPTH (ft) 1008
DATE (start/finish) _03/06/95 - 03/26/95  AppROX. DEPTH TO WATER (ft bgs) f87.0
- Tl <[ =[5
Ml 3]
- Well Samp1 $§%—ng§
‘ mple [ J{&|+~|o 3 Lithologic De ipti
- a scri
< Completion No. |2 |9|8|k| 2|° S0 Notas PN
a S13iel 18 =18
g o= @l - |D
-]
— 100 e I Syl
/N’ SC-486-02X[0.0f | N0.0°~2]GP ~
2 — 314 SILTY SAND
77 00 Formation becoming stightly fi ined |
[ / % 0. 54 6P - presence of th|ing (%glot%g;\neesr) %‘?yed 4
105 4 7 1o gltf{zegs ESM/SP)in gravels. 2
L "0 AND: Reddish brown; 80% fine
I . 00 to medium sand; 40% - ic fines: ;
7 % . 59 GP micaceous;sno odor. non-plastic fmes,_:
% v<4>_o As Above <
i % 3 TH As Above :
- 110 / 0.0 | N0 QEP| AsApove
: ; / 3T STLTY SAND =
0.0 POORLY GRADED GRAVEL WITH T
[ % o 5q°F Reddish brown; About 60% e te ]
I 7 2 00 coarse gravel; subrounded to sub i
e 7 0. 5 angular, max. size = 5-8 inches; 40% -
_ 4 00 SUbrounded: Face fon—piastic. fings;
% O_-O%C micaceous: no odor; Volume of glrna%gf—::l -
% 7% :2-0) 50% >0.75 inches and 50% 3-2'inches; -
‘ /] 2 - O‘Z) gr?guggffms]gnd 80% medium to coarse
2 > .59 '
- 120 = 0 ‘
V) V7] 0.0 T
I % = © -6 :
% 00
| / w - G
_ /I 0] :
— 125 | 4-inch 2 2 00 :
- Low % g © o9
Carbon 2% 2 00
Biank 7 & ©. 59
9 [ .8
| ;@ 5%
- 130 77 3 00 | no.ao0 -
I 7 ° .5 Increased drill chatter - encounter 8 7|
i 2 g Y cobble/boulder zone.
2 ‘_’60“ Drilling Mud Parameters:
- % A ()C Mud weight: 8.7 ibs/gal;
77 .6 Viscosity: 34 seconds,
135 77 50' °< Sand content: 0.75%
I 7 8 |
Rel
z
0.0
i ] 0. - 4
— 140 2 2 16‘%
[ 2 o5 |
, 2 00
7B 00
. 707 o)
0
145 / £xg? .
L Ao
I [ 2 ©. :'£<
| % ».C.0
_ N o
L 150 ZE7 - 0o |N o2 .

i

i



N

o , Monitori
ngﬁ? Jf.}t Propulsion Laboratory ring Well 20
oN _Corner of Mountai
ain Vi : D
GEOLOGIST L. Kreller View & Lincoln RILLING METHOD everse (i S
DRILLIN SAMPLING MET irculation Mud Aot
6 co .Lang Explor — Hop _6rab Sample f ary
DATE (start/fi ztor’y Orilling SURFACE ELEVATION _{1659.{ rom Shaker Screen
ini .
= ish) _03/06/95 - 03/26/95 TOTAL DEPTH (ft) 1008
v APPROX. DEPTH TO WAT
= ER (ft b -
_ = gs) _187.0
< Well nje @ Sl 28 —
"E;_ Completion Sample - ccll 5| S 2
o No. & |o|3 505 |d L
a 5l< =E o £ ithologic Descripti
> 2 o I B and Notes ption
— 150 © &l 513
I —_— )
| 7 “0%5{6P
- /] e POQRLY GRADED ‘
. . G |
158 N o | Reson b At bt ine
I ‘,’5‘# ?_ngular,gmg‘;'f"s?zugfgunded toes&g_ ]
A 0.0 iné to coarse sand, 12—-15 inches; 40% -
e subrounded: d, suban %
% o' subrounded, trace cobble ular 10
L o “Oc 50% fineug'or%o odor; VOIUmSe %?Ulders;
— 160 By 80% medium tcoarse; Volume o ravel -
4 0 0 coarse sand
I 7 e Very tough dril and 20% fine.
2 "0 ing - on 3 large boulder |
% o8 ]
0.0 ]
L o d
' ]
L 165 ] R
L 2 D" § SILTY :
% AN DFOW%B%\[/)EL WITH SAND: Reddi
% 9)-- ravel out 45% fine ish
7 ;.-.OV %ax el, subangular to Ség coarse .
% I RN coar size = 3 inches; 35 rounded, 1
L 'Q se sand %tine t
- ;06 subrounded; -Z%U%biggular to 0
=170 5 IR gbcfcéeOUS; ne Odor;nv'&lua{;t;c fines:
i S sM\  sand 93rse and 70% Olume of gravel
7 2 0.0f |N 0.0 <ploarse. in and B0 medium 16 O
- ’ Y SAND WI
: / 2 | brown, Dot G55 Hnato Reddish ’
175 | 4minen —F4 [ 5 . suBanguiar o slbrainaes, 08 207 |
- Low 3/ ST Gove, Subangisi to sibrounded: - |
L 8Iaarr?kon g g .0.0] odor. .75 inches; micaceous; Nno |
77 g Y Increase i .
L [ % @ b O beCOm‘Se in gravel content - ) ]
- 180 77 > o5 drill chatter, o o S moragation is |
L [ ? % 0 54 POORLY GRADED GRAV |
% ; 5 0.0 Light brown; About 5%'-, WITH SAND:
77 > 0.+ 54 girzaeve_kssugrpunded to'ésglbnaentglcoérse ]
% IRY 0.0 sand. sub inches; 45% fine ar max. 1
I 7 0. 5 sand, subangular 1o sub rou 0 coarse
185 ‘n 00 of arave! 0% fing ond odor Voiure |
T 6 0 0% co -
% éQ“Z)c Volime of.sand 70% medium to Loaise |
4 0% Large Boulder ]
I 2 °. a9 Very slow drilling ~ -
—190 2 7 A interval. g - large cobble/boulder 1
' / o8 _
©0
4 2 0.0 | N 0.8
- ‘N o ]
- “ 0 1
199 2 © .69
4 2.0 ]
2 Y . 59
% % T.e
b 1 v C.0
L 7 % S
77 00 -
—200 % 054
. Y,
- 500,
%




FOST )
ER WHEELER ENVIRONMENTAL CORPORATION

Monitoring Well 20

PROJECT _Jet Propulsion Laboratory
LOCATION _Lorner of M Vi . DRILL . :
SEOLO e ountain View § Lincoln S ING METHOD _feverse Circulation Mud Rotar
GIST L. Kreller AMPLING METHOD _brab Sample from Shaker S p
SEILLING co Lang Exploratory Orilling SUAFACE ELEVATION _{165.1 <reen
TE (start/finish) 03/06/95 - 03/28/% ZS;AL DEPTH (ft) 1008
— ROX. S
5 X. DEPTH TO WATER (ft bgs) 187.0
~ o ——
— w|E|0 NEE —
Well olals g€
= Completion Sqple 218255 215 Lithol
. e 0| o on ithologic De ; :
8 (S'JU § o © § ﬁ 7} and Notsecsplptlon
200 z =
I /7 A gsc-488-01=xo.g 5
77 g [ X00 N00 0BG PooRLY
' 7o’ 2 R -5 Light brown: Abgut 8% T to Cos ]
- ; % 8 O«Q.O gravel; subrounded toés‘jgle to coarse
L 205 77 045 size = 12-15 inches; 35% Pt ot ]
L -V ’ ar to su . r
77 00 sand, subangular o sub rounded 5i¢
I 7 ; = SR f.O bles/boulders; trace non-e Lio%
; f = do'o ines; micaceous; no odor. plastic |
% . gy Very tough driling -
L A z oc-)'(«)c or cemented grla\?el Z%%%?fE/boulder zone |
—210 2 e 0% ]
- % @ 0.0 o7, ]
n - N 10.0[ 69
r 4 ) lO?) )
L / / I o .
4 = -6°c Color ch
— 77 g A Color change 1o light gray — ]
= - . omogeno dy color
—215 | 4-inch —F1-* g 5 o largegbom%%rf%ssngbly driling through
" Low ] < TS
- Carbon 3 '_c'V GP POCRLY ]
i giank 7007 © 5P oM SAND: GRADED GRAVEL WITH SILT ANDA
| = “any eddish brown; Ab o fi
* ) D coarse gravel, subglrjatgl?}gf tféne to ]
—220 77 . rounded, max. ngular to sub
727 < 1 size = 3-5 inches; 40%
I 7E7 s L S SUDBHQSIB?'St'omA ]
! 77 -+ 5C.0' oA cebue o adoy Prastic fines: ]
L . A D pre . —
- y A 4 DOrifling Mud P. .
Rl id Parameters. d
» : | | s
i 25 2 é_cn_-< . Sand content: /,%%nds' 1
| - any ecoming coarser grained - ]
| | i 0| | g steRate s ity ine Vone |
- = e e e
| R :.‘ N O LY b
230 =l 500, ight FeRd%?FHD GRAVEL WITH SAND: |
i : : sh brown; About 55%
e 0.00 |N 0.0¢O~0c §3§r'§§n ;%VEl: subangular to fine to ]
- ) — b 3 orounded; max. size = 3-5 |
I . = - Y, 40% fine to coaxrsguggnd 35u?, inches;
4-inch = 8 0. 5 P
i Stainiess 5 » 00 non-plastic files; meaceous: no
—235 gteel 5 © ©. 69 Neak to moderaté cementation. odor :
I creen ) et b < o . ]
0.010=ir N 0.0
- qoiogneh L= * qééc Gravel very angular ~ possi -
i =] d."fc Comentegs cnouer possibly N
A 3 0 Increase dri : ]
240 - o, :",Qc clrining.Se drill chatter - very tough
L 0.0
o o %
o T .0
0 SILTY SAND W -
- X o fc reddish brogg;H ADouL 56% e to 1
i B o sand, sub ¥
24 ? | tlsM subrounded ; S astic fines: |
5 SO 15% fine gravel, micacegu?tlc fines: -
» | v ‘A3]GP| T POQRLY GRADED GRAVEL T
i 7BR7 X & HEZ RS As Above WITH SAND:
I 727 o SM OORLY GRADED SAN =]
| 2 7 o i GR@S/E%I Reddish brov?n:wala]l;gu?;}'g%wr?e ]
[ 550 7 § $ e e o Saatic Y
het s A o My~ - SUcC i . oy |
. é ol oo fine gravel; micaceous; no odor. ‘SA_




PROJECT et Propulsion Laboratory

LOCATION _Corner of Mountain View & Lincoln

GEOLOGIST L. _Kreller

DRILLING Co .Lang Exploratory Drilling

DATE (start/finish) _03/06/95 - 03/28/%

FOSTER WHEELER ENVIRON
MENTAL COR
Monitoring Well 20 PORATION:

DRILLING METHoOD _Aeverse Circulation MQd Rotary
SAMPLING METHOD _Grab Sample from Shaker Screen
SURFACE ELEVATION _{165.1

TOTAL DEPTH (ft) _1008 §
APPROX. DEPTH TO WATER (ft bgs) _{87.0

et wlE| P <l 39
- Well s A EENE
- , ample 3| & £ ' j
5 Completion N Q 21815 g & Lithologic Description
s El =0 | © and Notes
8 ni>e 2 -: 8
o= @l o | B
>
— 250 -+
: 2 :-“. 3Pl Siow drilling and virtually no water | .
- 2 may mdica?e that the form formatio%siss
| % P 1SP cemented to some extent: Drill bit ma K
I - 07 '6?) P ggggsg be changed. v
L 0 GRAD :
- 7B’ o ;a \ in silt conteEnEt) s(ég)o.m%e;graesaes% .
4 2 )00 grained component’ coarse..
g QGQRLY GRADED GRAV .
g % COBBLES/BOULDERS, EL WITH SAND, ]
[ % 0 5 c|‘§;ahrtsreddxsh brown; About 55% fine to |
[ oso 707 00 e gravel. suangular to :
77 o, subrounded, hard, max. size=2 inches; -
i 707 "o 45% fine to'coarse sand, sub angulgrs" :
_ 7 L0 | Shneemte s ppdue
- / % oS cobples 0 in%%tggers, 90% 3~5 inches
_ O - . -
/B o0 j
L 265 f % o Oc |
i 7 o
77 % ]
: 7 2 ?.O,%C _ Drill rig chatter. :
7 .- ;4 :
L % —_ Y.
1 U = ! ]
270 = e
_ % 0.0 | N[0.0ho¢ -:
% - Oy op !
7R E . oS ;
4 0 ?
2 o 0.0 )
©. - d =
I /] ; 4 it :
s |, . - F 1 3{GM| SILTY SAND WITH GRAVEL: |
[ 4~inch 7 2 * | Reddish brown; About 6% fine to ]
Low 77 P medium sand, subangular; 30% fine 7]
% = 14 gravel, hard, subangul .
Blank % § SlBrGunded; max e = 0.75
/ % 5 unded; max.size = 0.75 inches. 4
L @ 2 16P POCRLY GRADED GR
i o f AV :
280 77 o 509 Light reddish brown:EkbgH%SS%A?‘iEé to
] / % e o% coarse gravel; subangular_to —
/ gy subrounded, max. size = 3 inches; 40%
/ % 'da fine to coarse sand, subangular to ]
: 2 A Oc subrounded; 5% non-plastic fines. k
9 Y Drilling Mud Parameters: ]
[ -85 ; A fc I{zu weight; 8.7 Ibs/gal; 1
I 0% S/scosn‘y. 35 seconds; -
' 4 e and content: 0.25%
I VoleM]  SILT '
- 2 V. 9 ] LTY GRAVEL WITH SAND:
4 ‘60“ GP reddish brown; About 4%%02{1‘;: to 1
200 / o |npded || SRrndes e S hcnes, 306
. . oee \ , max. sizé = 3 inches; 35%
g 0% fine to coarse sand ;25%
4 7 6. ¢ non-plastic fines: m?csglgégars‘?r?g'ozdso%. 1
7 00 POORLY GRADED GRAVEL WITH SAND:
Y% '
— X Light reddish brown; About 55% fine to
o 77 0% coarse gravel: subangular_to 1
% 6" 5 %%%r%pn ed, max. size = 5-6 inches; 7
i 7 % 0% 25 ine to coarse sand; 5% cobbles; -
7 7‘ o oéor;on-plasnc fines; micaceous; no
9 00
707 6
| /8 0
00
- 300 Z o 4 ‘
—t 0




FOSTER WHEELER ENVIRONMENTAL CORPORATION

Monitoring Well 20
PROJECT /et Propuision Laboratory DRILLING METHOD _feverse Circulstion Mud Rotary
LOCATION _Corner of Mountain View & Lincoln SAMPLING METHOD _6rap Sample from Shaker Screen
GEOLOGIST L. Kreller SURFACE ELEVATION {165.1
DRILLING Co Ldng Exploratory Orilling TOTAL DEPTH (ft) _1008 -
DATE (start/finish) 03/06/95 - 03/28/95 _ aAppPROX. DEPTH TO WATER (ft bgs) _187.0
) ~l o cf >|o
< 8/5|5 |7 818
Well Sample [q1&|2|0]l5l 5 |&H Lithologic Description
o Completion No. = ViD| | £ and Notes
by ol<| 3%l e o |n
s niziL |~ O
o O @ 4|8
300 T |Sc-480-01x0.0| |Nl|0.0[g%]GP ]
‘N B 29
707 00
[ 2 0.9
—305 7 C."'-looc As above T
- 00 .
oy
. 4 -0,
L 0.0
—310 ] 2 0.0, |N o.o‘?-éac .
- 2 A
V.9 1GM SILTY GRAVEL WITH SAND: Light
PR reddish brown; About 45% fine to
Q Q coarse 8ravel: subangular_to
- g V. g subrounded, max. size = 3 inches; 40% 1
- 315 & PR fine to coarse sand; 154 non-plastic
L % % Q fines; micaceous; no odor; Volume of
7 \)‘._0 ravel 50% fine and 50% coarse,
/ ] nedin b Saarse. e o9 °O%
o | 5€.
9 - SM SILTY SAND: Dark reddish brown; about |
I 9 = L 685% fine to medium sand, subrounded;
~ 320 L] = 32% nc\n/nl—plastnfc fm%s;srgf&%_ceous;dno .
L x odor; Volume of san % fine an
7 € 20% coarse. ]
/ o
” & ,
W 3 _
r % 2 Increase in coarse-grained component;
~325 | 4-ineh ol * . 10% fine to coarse gravel, subangular to -
i Low 77 3 subrounded; Volume of gravel 90% fine |
Carbon 2 = » and 10% coarse; Volume of sand 70% fine
Blank % g | and 30% medium to coarse. ]
7 f é POORLY GRADED GRAVEL WITH SILT AND
I é % o 38 ?AND: Light reddish brown; about 40% 1
L ine =
i 330 7 7 g 0-0 N 00 to coarse gravel, subangular to
7 4 1 subrounded, max.size = 3 inches; 30%
I | fine to coarse sand, subrounded; 30% 1
) ! non-plastic fines; micaceous; no odor; -
707 V. oloM Volume of gravel 50% fine and 50% |
r 1 TR coarse; Volume of sand 70% medium to
-335 ; ) ;'S coarse and 30% fine. —
- / h- " -1 b
. D
% 1 1ML SANDY SILT: Dark reddish
7 ‘ brown; About 60% low plastic fines;
- ] 43 35% fine sand; 5% elastic fines; .
340 4 SM %8%(:%%5; no odor; Volume of sand |
- 2 2 i SILTY SAND WITH GRAVEL: ]
% ’ Reddish brown; About 680% fine to 1
L 7 /] cloartse fs,and, lssu%prfgundtedé 285;% gon-— ]
b astic fines; ine to coars
- 2 ; gravel,Asuban:igulaL to subrounded; i
L 345 7 ’ max. size = Jinches. .
L 2
9 f POORLY GRADED GRAVEL WITH SAND: = |
r % ) Light reddish brown; About 80% fine to
1V coarse gravel, subangular to :
77 A subrounded, max. size = 3 inches: 35% |
r 2Ry > v fine to coarse sand, subrounded; 5%
350 4 — 0.0, N |0.0 non-plastic fines; mcaceous, no odor.




FOSTER WHEELER ENVIRONMENTAL CORPORATION

PROJECT _Jet Propulsion Laboratory

LOCATION _Corner of Mountain View & Lincoln

GEOLOGIST L. Kreller

DRILLING Co _Long Exploratory Orilling

DATE (start/finish)

03/06/95 - 03/26/95

APPROX.

Monitoring Well 20

DRILLING METHoOD _Heverse Circulation Mud Rotary
SAMPLING METHOO _brab Sample from Shaker Screen

SURFACE ELEVATION _{169.1
TOTAL OEPTH
DEPTH TO WATER

{ft)

1008

(ft bgs) 167.0

Well
Completion

Sample
N op.

Samples

(ppm)
Moisture

OVA

Odor
Breath Zn

Lithology
USCS Symbol

Lithologic Description
and Notes

#16 Bentonite/#3 Sand mix (1:1)

[
NN\

4-inch

L Carbon
Blank

AEEIHLARIIARNNNRARNRRAY

S NNNNNNN

#2/16 Sand

4-inch
- Stainless
Steel
Screen,

r 0.010-inch
L Slot Size

0.0

0.0

o
e

SM

SILTY SAND: Bark reddish brown;
about 70% fine to medium sand, 1
subrounded; 30% non-plastic fines; .
trace fine gravel, micaceous; no odor;
Volume of sand 80% fine and 20%
medium to coarse. :

Volume of sand 60% fine and 40% medium 7|
to coarse. b

0.0

e

GP

POCRLY GRADED GRAVEL WITH SAND:
Light reddish brown; About 55% fine to
coarse 8ravel. subangular to .
subrounded, max. sizé = 2 inches; 45% |
fine to coarse sand, subrounded;
micaceous, no odor; Volume of gravel
90% fine and 10% coarse; Volume of
?and 90% medium to coarse and 10%

ine.

RN
Lo

T30

GM

SILTY GRAVEL WITH SAND: About 45%
fine to coarse gravel, subangular to
subrounded; 40% fine to coarse sand;
15% non-plastic fines.

1

[ 0.0 . . . ¢
PRSI AN AN

IQ‘O TQO.' o

GP

SME N

POORLY GRADED GRAVEL WITH SAND:
Light reddish brown; About 55% fine to
coarse gravel, subangular to 1
subrounded, max. sizé = 2 inches; 45% |-
fine to coarse sand, subrounded;
micaceous, no odor, Volume of gravel A
90% fine and 10% coarse; Volume of  J
?,and 80% medium to coarse and 10%

ine.

SILTY SAND: Reddish brown, about 70%
fine to coarse sand; subangular to
subrounded; 30% non-plastic fines;
trace gravel; micaceous; no odor;
Volume of sand 60% fine and 40%
medium to coarse. N

0.0

BRI

POORLY GRADED SAND WITH GRAVEL: = |
Light reddish brown; about 60% fine to
coarse sand, subangular to 1
subrounded; 35% fine to coarse gravel, |
subangular to subrounded, max. size =
2 inches; micaceous; no odor; Volume
of sand 90% medium to coarse and 10
% fine; Volume of gravel 95% fine and
5% coarse.

Material becoming coarse grained.

Increase in drill chatter — on a large -
boulder.

90:,0:-:-:a*1-:'q

GP

U A

POORLY GRADED GRAVEL WITH SAND: = |
Light reddish brown; About 50% fine to
coarse gravel, subangular to 1
subrounded, max. size = 2 inches; 45% |
fine to coarse sand, subrounded; 5%
non-plastic fines; mcaceous; no odor. 7|




FOSTER WHEELER ENVIRONMENTAL CORPORATION

DATE

Monitoring Well 20

PROJECT et Propulsion Laboratory

LOCATION _Lorner of Mountain View & Lincoln

GEQLOGIST L. Kreller

DRILLING co Lang Exploratory Orilling

(start/finish)

03/06/95 - 03/26/95

DAILLING METHOD _Aeverse Circulation Mud Rotary
SAMPLING METHOD _6rab Semple from Shaker Screen

SURFACE ELEVATION _{165.1
(ft) 006

TOTAL DEPTH

APPROX.

DEPTH TO WATER (ft bgs) _127;0__4

Well

Completion

Sample
No.

Samples

(ppm)
Moisture

OVA

Odor
Breath Zn

Lithology
USCS Symbol

Lithologic Description
and Notes

4-inch

Carbon
Blank

NNNNAN

~ ANANNNNAN

N

NANANANNANANNNRNNNSY

[ ]

ANNNNNN

NSNS

ANNNNNN

NNNNNNNN

AN A A NN NANNANANRARNNRA NN NN

<

>l #2/16 sand |

#16 Bentonite/#3 Sand mix (1:1)

SC-491-01/ X |

0.0

0.0

0.0

w
=

POORLY GRADED SAND: Dark reddish
brown; 100% fine to medium sand, ]
micaceous, no odor; Volume of sand
90% fine and 10% medium.

]
Q2
.S
(7))
K4

GP

©0%6°%6% %

(D]
© LA S RO %S

0O

o ..0

|

SILTY GRAVEL WITH SAND: Light
reddish brown; About 45% fine to ]
coarse gravel, subangular to subround
ed, max. size = 2 inches; 40% fine to
coarse sand, subrounded; 15% non
-plastic fines.

POORLY GRADED GRAVEL WITH SAND:
Reddish brown; About 50% fine to _
coarse gravel, subangular to subround
ed, max. size = 2-3 inches; 45% fine
to coarse sand, subangular to sub J
rounded; 5% non-plastic fines;
micaceous; no_odor; Volume of gravel
70% fine and 30% coarse; Volume of
sand 80% fine and 20% medium to
coarse.

<

GM

GP

A A AV A S

SILTY GRAVEL WITH SAND: Light
reddish brown; About 40% fine gravel, ]
subangular to subrounded; 30% Tine to
coarse sand, subrounded; 30%
non-plastic fines.

"

POQRLY GRADED GRAVEL WITH SAND:
Reddish brown; About 50% fine to E
coarse gravel, subangular to subround |
ed, max. size = 2-3 inches; 45% fine
to coarse sand, subangular to sub
rounded; 5% non-piastic fines; .
micaceous; no_odor; Volume of gravel
70% fine and 30% coarse; Volume of
sand 80% fine and 20% medium to E
coarse.

SM

ISP

SILTY SAND WITH GRAVEL:
About 50% fine to coarse sand,
subrounded; 30% fine gravel, -
subangular subrounded; 20% J
non-plastic fines.

[+3

GP

PR
el

POORLY GRADED SAND WITH GRAVEL: :
Reddish brown; about 55% fine to coarse .
?ravel, subangular to subrounded; 40%

ine to coarse sand, subrounded; 5%
non-plastic fines; max size 2"; no odor.

POORLY GRADED GRAVEL WITH SAND:
Light reddish brown; About 55% fine to |
coarse gravel, subanguiar to
subrounded, max. size = 2-3 inches;
40% fine to coarse sand, subrounded; |
55’(4i non-plastic fines; micaceous; no
odor.

SILTY SAND WITH GRAVEL: Reddish
brown; About 60% fine to coarse sand, |
subrounded; 25% fine to coarse gravel, |
subangular to subrounded, max. size =
2 inches; micaceous; no odor. =

ISP

POORLY GRADED SAND WITH GRAVEL: |
Light reddish brown; About 80% fine to
coarse sand, subrounded; 35% fine to -
coarse gravel, subangular to 1
subrounded; max size = 2 inches; 5%
non-plastic fines; micaceous; no odor.




FOSTER WHEELER ENVIRONMENTAL CORPORATION

PROJECT et Propulsion Laboratory

LOCATION _Corner of Mountain View & Lincoln

GEOLOGIST L. Kreller

DRAILLING Co _Lang Exploratory Orilling

DATE (start/finish) 03/06/95 - 03/26/95

Monitoring Well 20

DRILLING METHOD _Aeverse Circulation Mud Rotary
SAMPLING METHOD reb Sample from Shaker Screen
SURFACE ELEVATION _{165.1

TOTAL DEPTH (ft) _1008 -
APPROX. DEPTH TO WATER (ft bgs) {87.0

E w|E|? N| oo
= vlalsSiel | 2 |E , . N
Wwell. Sample |3|S|»|ois| B | & Lithologic Description
< Completion No. = ID gl & and Notes
b ol 5Clofl 5w
b 0>l [ ]
O @) o] 2D
)
—450 7] - . -
-|SP
%
7 ]
, 707 :
L/ SM SILTY SAND: Light reddish brown, about
—455 27 80% fine to medium sand; 20% -
L _ non-plastic fines, trace coarse sand; A
. micaceous; no odor; Volume of sand
80% fine and 10% medium.
g
L \ ]
- 460 707 ' :
Z
r /]
~ 465 ; -
r z 7 SM SILTY SAND WITH GRAVEL: Orange ]
4 brown; About 70% fine to coarse sand, 4
subrounded; 15% fine gravel, .
Y7 . subangular, max. size = 1-2 inches;
r % = 15% non-plastic fines; micaceous; no_
- 470 g ” = 0.0 N 0.0 odor; Volume of sand 75% fine and 25%-
% = medium to coarse; Volume of gravel
r & 100% fine.
L ; 2 o
L v < '
/ [10]
' 707 N
'_475 4-inch e / i -
+ Low ] ] i)
L Carbon 77 =
Blank % % ) i
F / / ’E
i /N7 )
— 480 f ; © As above
' 77 B ‘
N
2
— /
— 485 ? T
] 77 SILTY SAND: Dark reddish brown;
r about 70% fine to medium sand,
L % subrounded; 30% non-plastic coarse
9 % sand; micaceous; no odor; Volume of
- ; sand 80% fine and 20% medium.
— 490 ; ; 0.0 N 10.0 : .
L / é
r ] ;
7
' n _
—~ 4395 v As above
i 7B
77
Y 1
] 4 2 ' Becoming coarser grained
—500 4 — ]



FOSTER WHEELER ENVIRONMENTAL CORPORATION

r . ;
Monitoring Well 20
PROJECT _Jet Propulsion Labaratory DRILLING METHOD _Reverse Circulation Mud Rotary
LOCATION _Corner of Mountain View § Lincoln SAMPLING METHOD _Grab Sample from Shaker Screen
GEOLOGIST L. Kreller __ SURFACE ELEVATION _{165.1
DRILLING Co _Léng Exploratory Orilling TOTAL DEPTH 1008 .
DATE (start/finisn) 03/06/95 - 03/28/9%  APPROX. DEPTH TO WATER (ft bgs) f67.0
— 4
v o|E|?| |N| 5|2
- Well sample | 2|82 5|5l 2 | & Lithologic Descript
e Sisvlc 3 ithologic Description
< Completion NO . e b= el Aho Notes ©
a o|<|g w| L N
o 0> ol o~ O
a o @ o D
2
500 T |sc-4s-02[x 0.0 |N (0.0 | f{sM ]
L v ]
; Becoming finer grained
505 -
I
—510 0.0 N 10.0 -
—515 SILTY SAND WITH GRAVEL: Light ]
- reddish brown; 65% fine to medium
sand, subrounded; 20% non~plastic 4
7 fines; 15% fine gravel, subangular to
subrounded, max. size = 0.5'inch;
L 7R = micaceous; no_odor; Volume of sand -
| 520 4 = 50% fine and 50% medium. B
L ] >E_<_ E
hol A
X = ]
L 4 n ]
—525 | 4-inch 2 R -
L Eowb ; 2 -
Blaarnkon 7 ‘g SILTY SAND: Reddish brown; about 70%
g = 4 fine to coarse sand, subangular to 1
L 7 g %erfqunded; 2(1)% ncn—plasta:zfén_es;h ]
% fine gravel, max. size=0.25 inches;
—530 707 © 0.0 |NJ0.O micac_eou%: no_odor; Volume of sand
3 % 2 * 70% fine and 30% medium to coarse.
]
7
L % _
—535 2 -
I g 315P|  POORLY GRADED SAND WITH SILT AND
% SM GRAVEL: Light brown; about 70% fine to
9 ¢ coarse sand, subangular to 1
L ) subrounded; 15% non-plastic fines; 15% |
4 fine to coarse gravel, subangular to
—540 % g subrounded, max. size=2 inches, ]
I 77 SM micaceous; no_odor; Volume of sand |
] 50% fine and 50% medium to coarse;
; Volume of gravel 80% fine and 10%
- 7 coarse, 1
L ; SILTY SAND: Reddish brown; about 75%
&% % fine to medium sand, subrounded; 25% _|
~9545 non-plastic fines; trace coarse sand;
- 7 7 micaceous; no odor; Volume of sand A
85% fine 15% medium to coarse.
% ; 1
. /0
550 77 X 0.0, |NJ0.g .




FOSTER WHEELER ENVIRONMENTAL CORPORATION

PROJECT et Propulsion Laboratory

LOCATION Corner of Mountain View & Lincoln

GEOLOGIST L. Kreller

DRILLING co Lang Exploratory Orilling

DATE (start/finish)

03/06/95 - 03/28/95

Monitoring Well 20

DRILLING METHOD _Reverse Circulation Mud Rotary
SAMPLING METHoD _Grob Sample from Shaker Screen

SURFACE ELEVATION _{165.1

TOTAL DEPTH
APPROX.

(ft)
DEPTH TO WATER

1008

(ft bgs) {870

Well
Completion

Sample
Ng.

Samples

(ppm)
Moisture

OVA

Odor
Breath Zn

Lithology
USCS Symbol

Lithologic Description
and Notes

—]

AN
RENNNNNAN
le
Bentonite/Sand

4-inch
Stainless
Steel
Screen,
0.010-inch
Slot Size

#2/16 Sand

4-inch’ .

Carbon
Biank

NN\

ANNNNNNNN

#16 Bentonite/#3 Sand mix (1:1)

NN N N N N N N N N N N N N N O N N N N N N N N N A N O N N N N N N O N N O N N N N N A O O O O A

ANNREARANRRNNNRNNARNANNSN

0.0

0.0

0.0

rained; Volume of
5% medium to coarse;

Becoming coarser
sand 70% fine and
5% fine gravel,

POORLY GRADED SAND WITH SILT AND
GRAVEL:
Light brown; About 70% fine to coarse -
sand, subrounded; 20% fine to coarse
gravel, subangular to subrounded,
max. size = 2 inches; 10% non —plastic 1
fines; micaceous; no odor. 4

1] R

1SP

=0T

b. o 0. 0. 0.
AR TAS RO TAS

GP

POORLY GRADED SAND WITH GRAVEL:
Light reddish brown; About 80% fine to 1
coarse sand, subrounded; 35% fine to
coarse gravel, subangular to
subrounded; 5% non-plastic fines.

POORLY GRADED GRAVEL WITH SAND: 1
Light brown; About 55% fine to coarse -
gravel, subangular to subround ed,
max. size = 3'inches; 40% fine to
coarse sand, subrounded; 5% m
non-plastic fines; micaceous; no odor.

—r

-Qk

GM

SM

SILTY GRAVEL WITH SAND: Light
reddish brown; 45% fine to coarse
gravel, subangular to subrounded; 4
max. size = 3 inches; 40% fine to
coarse sand, subrounded; 15% non—

lastic fines; micaceous; no odor; ]

olume of gravel 70% fine and 30% .
coarse; Volume of sand 60% fine and
40% medium to coarse.

1sp

SILTY SAND: Reddish brown; about 70%
fine to coarse sand, subrounded; 25% -
non-plastic fines; 5% fine gravel;
micaceous; no odor.

0.0t

POORLY GRADED SAND WITH SILT AND 7

GRAVEL: Brown; about 70% fine to :
coarse sand, subrounded; 20% fine
gravel, 10% non-plastic fines;
micaceous; no odor. -

lse

POORLY GRADED SAND WITH SILT: .
Reddish brown; About 90% fine to
coarse sand, subrounded; 10% non—
plastic fines,; trace gravel; max. size =1
0.25 inches; micaceous; no odor. _

Increase drill chatter 1

POORLY GRADED SAND WITH SILT AND -

GRAVEL: Light brown; 75% fine to -
coarse sand, subrounded; 15% fine |
gravel, subangular to subrounded; 103
non-plastic fines; micaceous; no odor.

Slow drilling — cobbles and boulders

POORLY GRADED SAND WITH GRAVEL: 1
Light reddish brown; About 75% fine to -
coarse sand, subrounded; 20% fine to |
coarse gravel, subangular_to
sybrounded, max. sizé = 3 inches; N
micaceous; no odor. 4

SM

SILTY SAND: Dark brown; about 75%
fine to medium sand, subrounded; 25%
non-plastic fines; micaceous; no odor. 1

" |SP

POCRLY GRADED SAND WITH GRAVEL:
As Above :




FOSTER WHEELER ENVIRONMENTAL CORPORATION

PROJECT _Jet Propulsion Laborstory
LOCATION _Corner of Mountain View & Lincoln

GEOLOGIST L. Kreller

DRILLING CO _Lang Exploratory Orilling

Monitoring Well 20

DRILLING METHOD _Aeverse Circulation Mud Rotsry
SAMPLING METHOD _6rab Sample from Shaker Screen

SURFACE ELEVATION _1165.1
(Fr) _1008

TOTAL DEPTH

DEPTH TO WATER (ft bgs) _{87.0

DATE (start/finisn) 03/06/95 - 03/28/95  aAppRoX.
—_ ~ ]
= JEERNEE
~ Q
well Sample |~ ai3lslel =2 Lithologic Descriptio
< Completion No. |E| |93l 2 @ SHd Notea TPhion
Q D] 5 Qf + jO
o0 Vizis C] - (O
a o s EBRT))
oo
~ 650 — -
7 Ts
1 | % |
L / g » q
1 Vi
' 77 1
[—655 % 7 »
L 87
& / 4 b
L % L )
7660 i / , As above 1
b
- 665 ; _ i
o s 4
ZIN7 o
i 7 7 E b Becoming finer grained
I 2 o SM| SILTY SAND: Brown; about 55% fine sand:
% c 45% low plastic fines; trace coarse
—670 ﬂ d 3 0.0, N |0.0 sand; micaceous; no odor, R’
- ; ] ™ _
10 |
707 - -
L ; 8
—675 4=inch 7 / & J 8
- oW
L Carbon é ©
Blank % 3*
r 2 Y
" Y
L 2
680 é f As above 7
: n
I 787 pSP| POORLY GRADED SAND WITH SILT:
9 SM Reddish brown; About 80% fine to
- 77 ) coarse sand, hard: 10% fine gravel, 4
- 585 1V hard, subangular to subrounded, max. |
; ! size = 0.5 inches; 10% non-plastic
L ; fines; no odor.
I 7 2 SMl SILTY SAND: Brown; about 55% fine sand; |
“ Y | 55% low plastic fines; trace coarse
- f % . sand; micaceous; no odor.
—~690 ; g 0.0 N 0.0 .
F 77
r 1 Vi
: 4 4 ]
| 695 2
p-— c ;
i 3 POORLY GRADED SAND WITH SILT ANO |
GRAVEL: Light reddish brown; 75% fine
- : © 1 to coarse subrounded sand; 15% fine 1
I ) Py e gravel, max. size = 2-3 inches; 10% |
=t * b |SP] non-plastic fines; micaceous; no odor;
3 | —1 SM Volume sand 50% fine and 50% medium 1
700 s - to coarse; Volume of gravel 100% fine. -




FOSTER WHEELER ENVIRONMENTAL CORPORATION

Monitoring Well 20
PROJECT _Jet Propulsion Laboratory DRILLING METHOD _Aeverse Circulation Mud Botary
LOCATION _Corner of Mountain View & Lincoln SAMPLING METHOD _6rab Sample from Shaker Screen
GEOLOGIST L. Kreller _ SURFACE ELEVATION 1165.1
DRILLING CO .Lang Exploratory Orilling TOTAL DEPTH (ft) _1008 .
DATE (start/finish) 03/06/95 - 03/26/95  AppRoX. DEPTH TO WATER (ft bgs) _167.0
—
E w|e|l? N| &2
— wa 5! ¢ Q| E . . . ]
Well Sample | R|&|=|0|S| B |l Lithologic Description
g Completion No . = o 8 ol and Notes
o al3lel |2l 51|
2 o @l o |&
o
—600 7 T ~493-01lx | SILTY SAND: Dark brown; about 80% 7]
3€-493-01X 0.0 NAO-QT L T|SM fine to coarse sand, subrounded; 20% -
non-plastic fines; micaceous; no odor; |
7 » Volume of sand 80% fine and 20%
medium to coarse. 1
_—605 ) / ’
7 Increase drill chatter — cobbles/boulders |
[ 7 ]
‘—610 / 0.0, |N0.0 | -
- )
L 77
—6158 7 As above 7
Z
—620 7 = Increase in coarse-grained material -
3 E color change to light gray brown
2 u
s ‘ ]
i Z g 3P| POORLY GRADED SAND WITH SILT AND
—625 | 4-inch * [ * GRAVEL: .
L Low > Light gray/brown; 75% fine to coarse
Carbon = SM sand, subrounded; 15% fine gravel
Blank 7 s subangular to subrounded; 0%
- % < non-plastic fines; micaceous; no odor; 1
L ; % ] Volume of sand 70% fine and 30% ]
% § o medium to coarse; Volume of gravel
-630 % % © 0.0 N 10.0 100% fine.
- 7R N STLTY SAND: Dark reddish about 60%
L ] 9 | fine sand; 40% low plastic fines,
7 (siftstons?); no odor; slightly
f cemented.
| 635 ; 7 Highly cemented |
] ] 7 Color change to light reddish brown — 1
” texture less consolidated; 80% fine sand; -
77 i 20% non-plastic fines. ]
X ; 2 » |SP| POORLY GRADED SAND WITH SILT AND 4
7 &M|  GRAVEL: Light reddish brown; 75% fine to _
—640 f b coarse subrounded sand; 15% fine
- 1V gravel, max. size = 2-3 inches; 10%
% 9 non-plastic fines; micaceous; no odor; -
% ] - { Volume sand 50% fine and 50% megium |
77 to coarse; Volume of gravel 100% fine.
F % b E
645 7 .
. 2B »
N
| ) 7 -
- 650 L 0.0 |nloo .



FOSTER WHEELER ENVIRONMENTAL CORPORATION

Monitoring Well 20
PROJECT Jet Propulsion Labgr'atg/‘y . DRILLING METHop _Aeverse Circulation Mud Rotary
LOCATION _Corner of Mountain View & Lincoln SAMPLING METHQD _Grab Sample from Shaker Screen
GEOLOGIST (L. Kreller __ SURFACE ELEVATION {169.1
DRILLING Co _Lang Exploratery Orilling TOTAL DEPTH 1008 ]
DATE (start/finish) 03/06/95 - 03/26/95  aApPROX. DEPTH TO WATER (ft bgs) 67.0
2 n|E|Y NS :O::
= Well sanple | 5| &13/ 52| 2|5
ell. ample ol o 3 Lithologic Description
< Completion No. || |2|8|a| & @ Sho Notea P
a I R 4
3 o o 4 |D
o)
-7 —_ .
_ 50 % AIEY J
: 7 ' .
I % ]
- 755 7B’ ‘ 4
I v/ Appearance of fine gravel at 756~757".
>
L g L
— 760 g SILTY SAND: Dark reddish brown; N
F i o about 60% fine to medium sand,
L 4 . subrounded; 40% low—plastic fines;
% max. size = 0.125 inches; micaceous;
7 L no odor; Ypartiall cemented material;
1 Volume ot sand S0% fine and 10%
L 765 q medium.
] 4 !
[ 4 i ?
L [ = ]
4 = 1
770 g = 0.0 |Njo.g]t -
L ] x .
é £ .
7 b ® ISP POORLY GRADED SAND WITH SILT AND
r @ SM GRAVEL: Light reddish brown; about 75%
L : p ;gne to co?rsebsand,' sult:vrounged; Ids%d
) - ine gravel, subangular to subrounded, |
~775 | 4~inch 7 * max.gsize = ehe 10% non-plastic
T LOow o fines; micaceous; no odor, Volume of
L Carbon = SM sand 80% medium to coarse and 20%
Blank 9 f s} fine.
L g ; é 4 SILTY SAND: Dark reddish brown; about
3 4 s 70% fine to medium sand, subrounded; 1
L 780 707 © 30% low-plastic fines; max. size = =
| [ b 0.125 inches; micaceous; no odor; i
,4 1 partially cemented material; Volume of
- 7% sand 90% fine and 0% medium. ]
2 Increase drill chatter.
] 785 ? Increase in coarse grained component;
- f ¥gl<l11ir3ren of sand 60% fine and 40%
- / - 7
" 4 1 SILTY SAND WITH GRAVEL: Light reddish 7
V] brown; About 65% fine to coarse sand, -
| (" ; subrounded; 20% fine to coarse i
790 ; 9.0 N oo grave!,_subfngqlarhto s;xt_l)aéroundedl, tic
— . . max. size 3~4 inches; 15% non-plastic 7
L 7 & fines; trace cot';b!es; micaceous:p no
% odor; Volume of sand 80% medium {o |
7E7P coarse and 20% fine; Volume of gravel
ﬁ 50% fine and 50% coarse. 1
r V]
795 7 ]
1]
i /]
n
I a7 ,
800 4 — N




FOSTER WHEELER ENVIRONMENTAL CORPORATION

Monitoring Well 20
PROJECT et Propulsion Laboratory DRILLING METHoD _Reverse Circulation Mud Rotary
L OCATION _Corner af Mountain View & Lincoln SAMPLING METHOD _Orab Sample from Shaker Screen
GEOLOGIST L. Kreller __ SURFACE ELEVATION {1651
DRILLING co _Lang Exploratory Orilling TOTAL DEPTH (ft) {008 )
DATE (start/finisn) 03/06/95 - 03/26/95 _ appROX. DEPTH TO WATER (ft bgs) 167.0
E EIRS S| o |2
— vl Qa Sl @] = . . .
Well Sample |2|&|=i9|5| B | Litnologic Description
o Completion No . 5 v g ol and Notes
"5_ o< '5' ol + [0
@ =12 [ IS ‘
o o [ss R ENER NN N ¢ :
= :
700 =] §C-494-0(x 0| [Nl TFlsE ¥
o s SM ]
Hl==" SM SILTY SAND: Reddish brown; 80% fine
4-inch g i 30 to medium sand, subrounded; 20% ]
+ Stainless 5 e non—piastic fines; Micaceous; no odor; -
705 | Steel =l Volume of sand 80% fine and 20% N
Screen, o — ] medium.
r 0.010-inch  [-1|—| 9
3 Slot Size = A Partially cemented very dark reddish
i ST © ' brown. T07-713
710 & 0.0, |N0. .
B SILTY SAND: Reddish brown; 80% fine to |
F - coarse sand, subrounded; 15% 1
715 non-plastic fines; 5% fine gravel, .
- - K L T subrounded, max. size = 0.25 inches;
r 7 - micaceous; no_odor; Volume of sand
7 L 75% fine and 25% medium to coarse.
7 Partially cemented:; very hard material;
L ; 4 ) very dark reddish brown.
~720 Z SILTY SAND: Dark reddish brown; .
- ; 3 50% fine to coarse sand, subrounded; -
\ 40% low-plastic fines; max. size = |
7 0.25 inches; micaceous; no odor;
r % Volume of sand 90% fine and 10%
L % medium to coarse.
Vi . Vi {
725 | a~inch Z, ]
r Low 7
Carbon 9 7 = ]
Blank ] % = i
v %
I 77 x 1
E
730 77 - 0.0 | N[00 B,
L = ]
r é f @ As above except 35% non-plastic fines;
77 g ) unconsolidated.
- @
—735 2 7 E r _
o / = 4 3
% ; 2
7 ©
- )7 *
— 740 4 .
r V]
"
1 - As above except 80% fine to coarse
; | sand; 20% non—-plastic fines.
r 7 As above except 85% fine to coarse
745 % sand; 35% low—plastic fines.
I 3
"’ 2 |
%
L V] 4
f 7 ; i 3 3
750 4 — 0.0 N 10.0 -




FOSTER WHEELER ENVIRONMENTAL CORPORATION

f B

Monitoring Well 20
PROJECT _Jet Propulsion Labgratgry : DRILLING METHOD _fAeverse Circulation Mud Rotary
LOCATION _Corner of Mountain View & Lincoln SAMPLING METHOD _Grab Semple from Shaker Screen
GEOLOGIST L. Kreller SURFACE ELEVATION {165.1
DRILLING co Lang Exploratory Orilling TOTAL DEPTH (ft) _f008 ]
DATE (start/finisn) 03/06/95 - 03/26/95  apPROX. DEPTH TO WATER (ft bgs) 187.0
3 ~l o [y > '_5
- n| e c ~N O |0
- Well Sample e EREEE Lithologic D ipti
) El»io itho ic Descr
< Completion NO . % E Bl £ Z’) and Notes o oOn
a o O +
N> :
S 31l 15| 5|
]
—800 - e . ; . o -
r SC-494-02 X 0.0 N |0.0 biSM SILTY SAND: Reddlsh brown; about 65% ,
4 — fine to medium sand, subrounded; 35% -
A % y low-piastic fines; max. size = 0.125
4 inches; micaceous; no odor; partially
I ' cemented material; Volume of sand
3 g 80% fine and 20% medium.
—805 & "
% !
[ | ]
_ n L
810 2 0.0 |njot] .
% -
/ <4
—815 o 8
I 2 1 As above i
I Z 7 o
500 4 g = Increase in drill chatter 1
I 7 7 = 1t 18P] POORLY GRADED SAND WITH SILT AND
4 £ /1 ISM GRAVEL: Light reddish brown;
- 7 iy : about 75% fine to coarse sand, 4
L c 1 SM subrounded; 15% fine grave!, ) i
i & \ subangular to subrounded, max. size =
- b (5P| 1 inch; 10% non-plastic fines; y
825 | 4-inch 2 micaceous; no odor; Volume of sand |
i Con ] 2 S SM 10% _fine and 90% medium to coarse.
Carbon = ' SILTY SAND: Dark reddish brown; about
Blank 7 g 70% fine to medium sand, subrounded; -
7 303 st s yone of snd |
r 7 /) @ 1o POORLY GRADED SAND WIITH SILT AND
830 g 4 o 0.0 [N 0.0 GRAVEL: Light reddish brown;
A b L about 75% fine to coarse sand,
p subrounded; 15% fine gravel, . i
I 7% SM subangular to subrounded, max. size =
- 1 inch; 10% non-plastic fines; 1
L micaceous; no odor; Volume of sand |
- 60% fine and 40% medium.
835
7 ( SILTY SAND: Dark reddish brown; about
- 70% fine to medium sand, subrounded; -
L 30% low-plastic fines; Volume of sand |
,/A 80% fine and 20% medium. 1
I % 8 ! As above except 65% sand and 35%
L840 Q 9 | rfr:g%;sdmvmume of sand 80% fine and 10%
i 4 f , Becomming coarser grained; 85% fine to |
2 . coarse sand; 15% non-plastic fines.
4
r 2Ry , 1
—845 7
s %
f f ' Fine grained; 70% fine to medium sand;
4 ; . f 30% low=-plastic fines.
b / . 1
850 4 —— 0.0] |NJO ]




FOSTER WHEELER ENVIRONMENTAL CORPORATION

Monitoring Well 20
PROJECT _Jet Propulsion Laboratory DRILLING METHOD _Aeverse Circulation Mud Rotary
LOCATION _Corner of Mountain View & Lincoln SAMPLING METHOD _0rab Sample from Shaker Screen
GEOLOGIST (. Areller __ SURFACE ELEVATION 11651
DRILLING CO _Long Exploratory Drilling TOTAL DEPTH (ft) {008 )
DATE (start/finish) 03/06/95 - 03/26/95  apppoX. DEPTH TO WATER (ft bgs) {87.0
— —
vl n|E o S| &3
- 11 Sample 28l2islsl 215 Lithologic Descript]
We S8Rl o 5 iption
< Completion No. |2 |elo|wl 219 and Notes
-»C—'l o <lg Clo| » |w
s ni=Z cl -~ [O
3 o o 4B
o
TBSO / T IR 4
L "
] a 2 1 Drill chatter.
L 7 7 ]
-855 ; -.leisp POORLY GRADED SAND WITH SILT ANO
| % ‘11 1SM GRAVEL: Light reddish brown; about 70% |
] Kt fine to coarse sand, subrounded; 20%
- O fine to coarse gavel, subangular to 1
L I "y subrounded; 10% non-plastic fines;
| 7 7 - micaceous; no odor; predominantly fine
% -, grained, iron stained, weathered 1
—860 2 f Ak material. 4
r ; S Increase in coarse gsrained component; ]
- % K 30% fine gravel and 5% cobbies. :
- 7 Z = o Very coarse grained. 1
I < Very hard drilling; large ]
865 % 2 cob les/bouldergs. g ﬁ
[ ‘I | ‘
»
i 2 s SM| SILTY SAND: Reddish brown; about 80%
r % * fine to coarse sand, subrounded; 20% 1
—870 7 ) 0.0 N 0.0 non-plastic fines; max. size =1inch; -
| 7 =z micaceous; no odor; fine-grained .
/] & weathered material present; iron
77 = staining. .
' 7 7 @ Drili chatter; material becomming 7
- ; 7 © coarser—grained; 85% fine to coarse 1
875 . 4 o * rained sand; 20% fine to coarse gravel; |
4-inch A | % non-plastic fines.
F Low 2 o 1
L Carbon 27 SILTY SAND: Reddish brown; about 70% |
Blank [ v fine to coarse sand, subrounded; 25%
3 v 4 non-plastic fines; 5% fine gravel; ]
i 7 micaceous; no odor; fine-grained
880 787, ¢ |sP] weathered material present.
7 SM POORLY GRADED SAND WITH SILT:
T 4 %9 * Light reddish brown; About BO% fine 0]
- 7 : coarse sand, subrounded; 10% fine 1
L A U L TISM gravel; 10% non-plastic fines;
% micaceous; no odor; weathered
r % f "% 5P material present. N
—885 707 1|85 | SILTY SAND: Reddish brown; about 70% -
L % 4 fine to coarse sand, subrounded; 25% |
non-plastic fines; 5% fine gravel;
- 7 micaceous; ho odor; fine grained
L é £ 7% 1 weathered material present. E
L .. PO?'RIEI GRdAdDEthSAND r\'éTHtSB%%I:f'ne to
2 -l ight reddish brown; Abou i
— B30 B . 0.0, | NI0.Q-. Coarse sand, subrounded; 10% fine ]
L = gravel; 10% non—plastic fines; 1
I o SM \ micaceous; no odor; weathered ]
. c material present.
3 L SILTY SAND: Reddish brown; about 70%
L © . fine toI c%ars%e sang,‘sfubroundeecf; 25% -
= - non-plastic fines; ine gravel, .
—895 S P} \ micacpeous; no odor; fine—g%ained
- * SM weathered material present.
- g POORLY GRADED SAND WITH SILT: ]
| Light reddish brown; About 80% fine to ]
' coarse sand, subrounded; 10% fine
r gravel; 10% non-plastic fines;
—900 micaceous; no odor; weathered -
material prnenn%.




FOSTER WHEELER ENVIRONMENTAL CORPORATION

PROJECT _Jet Propulsion Laboratory

Monitoring Well 20
DRILLING METHOD _Reverse Circulation Mud Rotary

LOCATION _Corner of Mountain View & Lincoln

GEQLOGIST L Kreller

DRILLING co _Lang Exploratory Orilling

DATE (start/finish)

03/06/95 - 03/26/95

SAMPLING METHOD _Grab Semple from Shaker Screen

SURFACE ELEVATION _{169.{
TOTAL DEPTH

APPROX.

(ft)
DEPTH TO WATER

1008

(ft bgs) 187.0

|
|

Well
Completion

Sample
Nop.

Samples

(ppm)
Moisture

OVA

Odor
Breath Zn

Lithology
USCS Symbol

LLithologic Description
and Notes

[
w
-
(&)
\}

4-inch
Stainless
Steel
Screen,
0.010-inch
Slot Size

TR T

#2/16 Sand

NN

.

AAAAAARNNARRRANRANRNCEN RN

4-inch

Carbon
Blank

NN\

ANNNNNN

NN

#18 Bentonite/#3 Sand mix (1:1)

-~
NNNNNNN

NN

4-inch
Low

Carbon
End Cap

5C-496-01

0.0

0.0

0.0

o
o

0.0

2

POORLY GRADED SAND WITH SILT AND
GRAVEL: Light reddish brown;
about 70% fine to coarse sand,

subangular to subrounded; 20% fine to

coarse gravel subangular to
subrounded; 10% non=plastic fines;
trace cobbles; micaceous; no odor;
fine weathered material; Volume of
sand 50% medium to coarse and 50%
fine; Volume of gravel 80% fine and
10% coarse.

4

SM

SM

SILTY SAND: Reddish brown; about 70%
fine to coarse sand, subrounded; 25%
non-plastic fines; 5% fine gravel;
micaceous; no odor; fine—-grained

weathered material present; Volume of |

sand 80% fine and 20% medium to
coarse.

0.0

SM

POORLY GRADED SAND WITH SILT AND
GRAVEL: Light reddish brown; about 70%
fine to coarse sand, subangular to

subrounded; 20% fine to coarse

gravel, subangular to subrounded; 0% ]

non-plastic fines; trace cobbles;
micaceous; no odor; fine weathered
material; Volume of sand 50% medium
to coarse and 50% fine; Volume of
gravel 80% fine and 10% coarse.

Cobble/Boulder zone

SILTY SAND: Reddish brown; about 70%
fine to medium sand, subrounded; 30%
low-plastic fines; micaceous; no odor;
Volume of sand 90% fine and 10%
medium.

Increase in fine_grained material from
933-834 feet; 55% fine sand; 45%
low-plastic fines.

POORLY GRADED SAND WITH SILT AND
GRAVEL: Light reddish brown; about 75%
fine to coarse sand, subangular to

subrounded; 15% fine gravel,
subangular to subrounded; 10%
non-plastic fines; micaceous; no odor;

some fine—-grained weathered material;

Volume of sand 60% fine and 40%
medium to coarse.

Cobbles and Boulders at 845 feet.

SM

0.0

SILTY SAND: Reddish brown; about 70%
fine to medium sand, subrounded; 30%
low—-plastic fines; micaceous; no odor;
Volume of sand 80% fine and 10%

medium
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FOSTER WHEELER ENVIRONMENTAL CORPORATION

Monitoring Well 20

|

) I

PROJECT /et Propulsion Laborstory ORILLING METHoD Aeverse Circulation Mud Rotary !
LOCATION _Corner of Mountain View & Lincoln SAMPLING METHOD _0réb Sample from Shoker Screen ;
GEOLOGIST L. Areller _ SURFACE ELEVATION _{163.1
DRILLING CO _Lang Exploratory Drilling TOTAL DEPTH (ft) 1009 3

DATE (start/finish) 03/06/95 - 03/26/95  ApPROX. DEPTH TO WATER (ft bgs) 67.0 |

{(ppm)

=
4]
Moisture

11 Sample Lithologic Bescription
Completion Ng. and Notes

Samples
Odor
Breath Zn

CVA
Lithology
USCS Symbol

w
4

/ POORLY GRADED SAND WITH SILT AND
b 5P GRAVEL: Light reddish brown; about 75%
: fine to coarse sand, subangular to
RIREL subrounded:; 15% fine gravel,
- subangular to subrounded; 10%
non-plastic fines; micaceous; no odor; -
“le some fine grained weathered material. |

Cobbles and Boulders at 954 feet. 4
SM SILTY SAND: Reddish brown; about 70%

fine to medium sand, subrounded; 30%
low-plastic fines; micaceous; no odor. -

1 / POORLY GRADED SAND WITH SILT AND

2

GRAVEL: Light reddish brown; about 75%
fine to coarse sand, subangular to 4
subrounded; 15% fine gravel,

“[$71sP] subangular to subrounded; 10%

1w non-plastic fines; micaceous; no odor; -

4 some fine—grained weathered g
c. material.

e Cobbles and Boulders at 954 feet. ,
SILTY SAND: Light reddish brown;
e about 85% fine to coarse sand,
0.0 N [0.0-, subrounded; 15% non-piastic_fines; -
. micaceous; no odor; fine grained J
weathered material.
POORLY GRADED SAND WITH GRAVEL,
COBBLES AND BOULDERS: i
. Light reddish brown; About 55% fine to
L coarse sand, subrounded; 25% fine to |
FEKIEY coarse gravel, subangular to
subrounded; 15% cobbles/boutders; 5% 1
non-plastic fines; micaceous; no odor; -
parhallg cemented; weathered material
SP present. 1

/ SILTY SAND: Light reddish brown;

about 80% fine to coarse sand,
subrounded; 20% non-plastic fines,
SM micaceous; no odor; fine weathered
gravel.

- ISP POORLY GRADED SAND WITH SILT AND
‘11 ISM GRAVEL: Light reddish brown; about 70%
14 fine to coarse sand, subrounded; 20%
. fine to coarse gravel, max. size = 3-5
inches; 10% non-plastic fines;
\ micaceous; no odor; predominantly 1

#16 Bentonite/#3 Sand mix (1:1)

n

)

SM weathered matrix; |Weathered material |

is mostly granitic).
SILTY SAND: Light reddish brown; about
0.0 N [0.0 80% fine to coarse sand, subrounded;
20% non-plastic fines; micaceous; no
odor; fine weathered gravel. |

- SILTY SAND: Very dark red; about .
80% fine to medium sand, subrounded; |
40% non-plastic fines; no moisture;
micaceous; no odor; partially N
cemented; trace coarse- grained 4
angular sand.

/" SANDY SILT: Dark reddish brown; |
TiMC about 85% low to medium piastic fines;

11 15% fine sand; slightly moist;
. ‘ micaceous; no odor. 4

It

AN

1000
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